








CIENTIFIC 


o~ 
























































a LA 


























<3. i ened 


(Entered at the Post Office of New York. N. ¥., as Second Class Matter Copyright, 197, by Munn & Co 








ol, ViI.—No, 5. TT 4 > ° TAITTQaQN o ~~ vain . >wW 
Vol, XOVIE No: NEW YORK. AUGUST 38, 1907. 10. CENTS A cops 








- 












































First Electric Train of the New Haven Road to Enter New York City. — 
INAUGURATION OF THE NEW HAVEN RAILROAD ELECTRIC SERVICE.—(See page 79.] 
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A COSTLY BLUNDER. 

The most foolish and inexcusable blunder made in 
the provision of transit facilities in this city, was the 
failure of the operating company of the Rapid Transit 
Subway te install a type of car suited to rapid transit 


There is nso denying that in some matters the Ameri 


can people are marked by a rigid conservatism, which 


is in strange contrast to their general alertness and 
adaptability Nowhere is this shown to more striking 


effect than in the blind persistency with which our 


railroad men insist on using the old end-door car for 
suburban and rcpid-iransit purposes ren years ago, 


in discussing the proposed subway, the writer of the 


present article, foreseeing the pit into which our 
rapid-transit authorities have deliberately walked, 
urged time and again the necessity for using a special 
type of car to handle the crowds which were certain 
to pour In upon the subway like a flood at the hours 
of busieat travel The ordinary type of American 
car, with central aisle and end doors, is admirably 
designed for long-distance travel; but it is absolutely 
the worst type of car that could be designed for short 
haul, frequent-stop, city and suburban service It 
was never intended for such service, and the only 
possible explanation of the existence of such cars in 
our subway to-day is the reluctance of car builders, 
superintendents, and operating men generally, to make 
any radical departure from existing forms and meth- 
ods 

It is an axiomatic truth, well understood among 
railroad officials, that in a crowded city service the 
speed and carrying capacity of a road are determined, 
other things being equal, by the length of the stops. 
Never, surely, in all the history of railroading was 
represented such a flasco as when, after building the 
subway in such excellent fashion and equipping it 
with elight-car trains with a speed of forty miles an 
hour, the operating company proceeded to throttle 
down the whole scheme and timit its carrying capacity 
by equipping it with the obsolete end-door passenger 
car 

in a recent and very excellent report presented by 
the City Club to the Public Utilities Commission, it is 
stated with much truth that the entire secret of the 
relief of the congestion on the subway at the rush 
hour lies In the adoption of a proper type of car 
door. Not even the notorious Brooklyn Bridge is more 
seriously hampered than the subway: for observation 
shows that 53 per cent of the passengers for Brooklyn 
obtatn seats at the height of the rush hour, whereas 
on!y 41 per cent of those who travel by the subway 
can sit down The limiting feature of the whole line 
is the lenge stops at the stations, and especially at the 
Grand Central; the delay being due to the length of 
time required to get. passengers on and off the train 
through the two littla end doors 

What .is needed on the subway is not more trains, 


but more door oupled with the exercise of a little 


more common sense The Interberough Company 
should begin at once to instal! the type of ears which 
is used by the Illinois Centra! Railroad for its Chi- 
eego suburban traffic, and , ‘ recessful 
uee In Buropean suburban service { yver half a 
century Each Illinois Central car sea 100 persons, 


and there are twelve doors on a side. In response to 
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inquiry, the officials of the Illinois Central Railroad 
state that the introduction of this type of car in their 
suburban service reduced the average time of stop from 
0 seconds to 7 seconds No platform men are re 
quired for the operation of the doors, which are opened 
and shut by the guards on thé train If these cars 
were adopted on the subway, instead of a maximum of 
27 expresses an hour, the subway could accommodate 
10 expresses; double the number of seats would be 
provided per car; and, in fact, 56,000 seats would be 
supplied every hour This would leave a consider- 
able margin for future increase of traffic 
—- & +a 

THE PERILS OF THE LONG ISLAND GRADE CROSSING. 

The gruesome collision of an automobile with an ex- 
press train at a Long Island grade crossing, which oc- 
curred last Sunday, when two people were thrown into 
the ditch and burned to death by the oil from the 
broken gasoline tank, is the latest in a long series of 
fatalities of a similar kind, which have heen occurring 
with increasing frequency during the past few years. 
The obvious duty of the railroad company is to abolish 
these rrade crossings altogether, substituting at the 
intersection of their lines with the public highways 
either subways or bridges; indeed, they are under obli- 
gation to do so by law. We understand that the com 
pany is slowly doing this work, and has made the 
change at several places; but, considering the alarm 
ing increase in disasters, it is surely imperative upon 
the road to hasten the work, instead of permitting it 
to drag along in the present leisurely fashion. Abso- 
lutely inexcusable, however, is the present unguarded 
condicion of many of these crossings. There are no 
gates, no gatemen, no flags, nothing, indeed, but an 
automatic gong which, it is stated, in the case of last 
Sunday's accident, was out of order. Pending the 
abolition of the grade crossings, the least the com- 
pany can do is to render these places reasonably 
secure. Immediate steps should be taken to provide 
every one of them with gates and a gateman and some 
form of warning, either by flag or loud gong, which 
shall attract the attention of the automobilist suf 
ficiently far from the crossing to enable him to make 
a safe stop. Automatically operated by the gates, there 
should be a signal which will warn the engineer by 
semaphore or red light, when the gate is open. These 
precautions are simple, easily taken, and sufficient to 
render the crossings safe until the change of grade 


can be made 


PERILS OF RECORD TARGET FIRING 

With the memory of the “Georgia” disaster still 
fresh in our minds, there comes the story of another 
similar accident—this time to a gun mounted in one 
of our land defenses. The premature ignition of the 
powder took place in this case at Fort Terry, Plum 
Island, while the artillerymen were engaged in repel- 
ling an imaginary attack by the enemy The piece 
was a 6-inch disappearing gun, and the casualties in- 
cluded the death of one artilleryman, the loss of eye- 
sight by anotner, and the severe burning of several 
members of the gun detachment. In the course of an 
interview, an artillerist at Fort Trumbull attributed 
the too-frequent accidents of this kinu to the same 
cause which we outlined in this journal in our last 
issue, namely, the too great anxiety of the men to 
make a record, leading to their playing fast and loose 
with the rules which are intended to safeguard their 
own lives. The officer in question stated that, if there 
should be a damp spot in the cloth inclosing the 
charge of powder, it is apt to remain in the breech 
and burn slowly; while carelessness in swabbing may 
leave a small ember which may ultimately cause a 
premature explosion 

The Board which inquired into the accident on the 
“Georgia” reports that the powder was ignited by a 
“flare-back.” This is nothing more nor less than we 
expected There is no possible excuse for a “flare- 
back” having occurred; for since the terrible accident 
from the same cause which occurred a few years ago 
on the “Missouri,” the navy has installed on our large 
guns a pneumatic device for blowing the remaining 
gases out of the gun before a new charge is inserted. 
The strength of this blast is sufficient to blow a hat or 
other light article entirely through the bore and out 
at the muzzle; and therefore if the air blast be kept 
on for a sufficient length of time, it is evident that all 
of the gases must be entirely expelled. In the case 
of the 8-inch gun on the “Georgia,” the fact that these 
unburnt gases were not driven.out is: strong presump- 
tive evidence that, in their-landable, desire to make 
a speed record at the target, the gun detachment must 
have reduced the time that should have been occupied 
in blowing out the gun. 

But after all, is the value of speed of fire not being 
very much overrated? It is-accuracy more than speed 
which will count in a naval engagement. No gun cap- 
tain will attempt, when on the battle line, to fire at 
anything like the speed which obtains in target prac- 
tice; for he knows too well that if such a speed could 
be maintained, the sbhip’s. magazines would be empty 
before’ the battle was half over. More time between 
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rounds means a larger number of bull’s eyes on ths 
target; and the slowest rate of fire in target practice 
will always be faster than the fastest rate of fire in 
battle. 
—- _—~> ++ > — 
GOOD WORK BY OUR SUBMARINES 

In spite of the prejudice under which the submarine 
labored in the earlier years of its development, and 
the indifferent results which were secured, it begins 
to look as though this type of vessel would, after all. 
fulfill the sanguine promises of its inventors. Al 
though the detailed official report of the recent com- 
petitive trials off Newport has not been made public, 
enough has leaked out to show that in our latest 
submarines we possess very capable vessels. The 
“Octopus” proved to be fast both above and below 
water, and she passed through unusually severe sub- 
mergence tests at great depths in a most satisfactory 
and “Cuttlefish,” two 
of our largest vessels, during their official accept- 
ance trials, have broken the records for submerged 
target practice The “Cuttlefish,” while running at 
full speed submerged, that is to say at about 10 knots 
an hour, made two bull’s eyes with Whitehead tor- 
pedoes at a range of 500 yards, the third shot being a 
little to one side of the center of the target. Later 
in the trials, the “Octopus” made three bull’s eyes out 


manner. Recently the “Octopus’ 


of four shots, at a range of 800 yards, while running 
submerged at full speed. 
— — 0 ee 
BRIGHT OUTLOOK FOR BETTER RAILS. 

It is seldom that an agitation meets with such im- 
mediate success as that which has resulted from the 
recent exposure of the poor quality of rails which 
have lately been furnished to the railroads. As _ be- 
tween the railroads and the railmakers, conditions 
have been completely reversed. Three months ago, 
the railroads were urging the manufacturers to give 
them a better product; to-day, it is the manufactur- 
ers who are urging the railroads to come to a speedy 
conclusion as to what kind of rail they require, in 
order that the present stagnation of the steel rail 
business may be relieved. It was a wise move on the 
part of the railroads, when they jointly determined to 
place no more orders with the mills until some better 
understanding had been arrived at, and a specification 
There 


is evidence that the manufacturers are sincerely anx- 


drawn that would meet the present conditions 


ious to co-operate with the engineers of the railroads; 
and it is only fair to recognize the fact that the 
former had already shown a conciliatory spirit before 
the present falling off of orders began. 

We note with much satisfaction that more than one 
of the more important rail-making establishments are 
preparing to overhaul their plants, and put in such 
improvements as are necessary to meet the demands 
for a better rail. A dispatch from Pittsburg announces 
that the Carnegie Steel Company are about to rehabili- 
tate, at a cost of $2,000,000, their famous Edgar Thom- 
son rail-making plant in Braddock. In addition to 
the installation of engines to be run by the fuel gas 
from blast furnaces, the improvements include exten- 
sive changes in the rolling mills, which, it is believed, 
will secure that more thorough working of the rail 
which is universally admitted to be necessary. It is 
also the intention of the company to build open-hearth 
furnaces, to enable them to furnish rails of open- 
hearth steel whenever they may be called for. 

—__——_—___——3+0+-e____ - 
DESIGNER FIFE ON THE “AMERICA” CUP CONTEST. 

Apparently, the question of a challenge for a race 
for the “America” Cup next year depends entirely 
upon the decision of the New York Yacht Club as to 
which rule the contest must be sailed under. While 
on his way through New York to the “Canada” Cup 
races, Mr. Fife, the designer of “Shamrock I.” and 
“Shamrock III.,” stated that he regarded the pros- 
pects of an “America” Cup race next year as very 
bright. According to this authority, if a challenge is 
sent over this summer, it will bear the express stipu- 
lation that the race be held under the present rules 
of the club, and there is not the slightest likelihood 
of any challenge being sent over for a race to be 
sailed under the old conditions. Mr. Fife expresses 
his belief that there is absolutely no chance of Eng- 
land or any other foreign country being able to win 
the “America” Cup under the old rule. This opinion 
is probably shared by the majority of yachtsmen upon 
both sides of the Atlantic. The old rule, which was 
based merely upon a load-waterline and sail-area meas- 
urement, produced a fast light-weather boat, of such 
slight construction and exaggerated proportions that 


‘it was good for nothing more than a contest in a 


smooth sea and a moderate breeze. Not one of the 
later cup challengers and defenders has been put to 
any use whatever, subsequently to the sailing of a 
series of “America” Cup races. They are too broad, 
too flat, too long, too light, too heavily ballasted, and 
too heavily sparred to be of any possible use for 
cruising purposes. Moreover, they require for their 
handling as big a crew of men as is necessary for & 
large ocean square-rigger. 
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The new rule of the New York Yacht Club, to which 
Mr. Fife refers, was drawn up by a committee of the 
club expressly for the purpose of curtailing the exag- 
gerations of form and construction above referred to, 
and producing a yacht which, while it was fast and 
seaworthy, would also be strong and staunch, and 
capable, after a series of races, of being readily trans- 
formed into a comfortable cruiser, should the owner 
so wish. In spite of the fact that some of our yacht 
designers have criticised the new rule, and predicted 
that naval architects would be able, by a skillful 
manipulation of its provisions, to produce yachts 
which would be practically as exaggerated as those 
built under the old rule, the experience thus far had 
shows the new rule to be a decided improvement, the 
new boats being handsome in form, almost as fast as 
their predecessors, and exempt from the many faults 
of the earlier type. The races for the “America” Cup 
have always been enormously 
years the contests have been marked, both on the part 
of the yachtsmen and the general public, by a spirit 
of fair play, which is in keeping with the best tradi- 
tions of this, the noblest of all sports. 

The majority of the yachtsmen and the whole of 
the American people will welcome a challenge; and a 
decision of the New York Yacht Club to arrange a 
series of races under their dwn new rule would meet 
with universal approval. 


A FLEET OF FRENCH MILITARY AIRSHIPS. 


The question of the use of airships is one which is 
very active in Europe at present, especially in France, 
jJermany, and Italy. Upon the state of affairs in 
France, an important piece of news appeared not long 
since, and while it must be taken with some reserve, 
it is nevertheless worthy of mention. Although thé 
military authorities decline to give any information 
on the subject, it has leaked out that the preparations 
for the new fleet of airships which is to be used by the 
army are being carried forward with all possible dili- 
gence, and there are no less than five airships to be 
constructed, of the same type as the “Patrie.” These 
will be turned over to the government in March, 1908. 
It appears that three of the new airships will be con- 
structed by Messrs. Lebaudy at their headquarters at 
Moisson, near Paris, while the other two are to be 
built at the government aerostatic establishment of 
Chalais-Meudon, near the city. It is the intention to 
provide a large fleet of airships in the future, as the 
War Department is now quite convinced of their great 
value in military maneuvers, for various purposes. 
Such airships will be constructed in series of five, 
and the above programme relates to the first five of 
the fleet, exclusive of the three Lebaudy airships 
which are already built, including the “Patrie.” While 
the general type will remain the same, the object is to 
make improvements in detail in each of the series of 
five airships as they are constructed. As to the first 
five airships of the fleet, they will be distributed 
among the principal fortified posts in the center and 
the eastern frontier regions. Among these will be the 
forts of Belfort, Verdun, Toul, Besancon, and the 
camp at Chalons.. The work of erecting the sheds 
which are to house them has already commenced. For 
some time past the War Department has been paying 
special attention to the subject of training the aero- 
static corps, so that it will be able to handle the air- 
ships with certainty. For this purpose one of the air- 
ships is stationed permanently at the Chalais-Meudon 
establishment and the drills are constantly be:ng car- 
ried out, It appears that the new Aerostatic Corps is 
to be composed of no less than 48 officers of the mili- 
tary engineer corps and 92 regular army officers who 
are chosen for their competence in aerial navigation 
work and their experience in mechanical engineering. 
Not long since the airship “Patrie” made a series of 
flights from Meudon to Paris and return, with the ob- 
ject of drilling the crews in actual flight, which is 
rightly estimated as one of the most important parts 
of the work. One of these, on the 8th of July, was the 
fourth flight which the “Patrie’” made during the sea- 
son. Starting at 7.50 o’clock A. M. it made some evo- 
lutions about the Chalais grounds, then started for 
Paris, mounted by Commandant Bouttiaux, Capt. 
Voyes and other officers of the Aeronautic Corps. 
After passing over the suburbs and entering Paris, it 
made several circuits above the city and then came back 
to its quarters at 9.10. The total distance, 34 miles, 
was covered in 1 h. 20 min. at the rate of 25 miles 
an hour, and this is a remarkable result, seeing that 
the airship had to struggle against a west wind blow- 
ing at a considerable speed. Another flight was made 
over the city on July 12 including a wide circuit 
through the region, lasting for nearly two hours. It 
was quite successful, and about the same speed was 
made, The landing can be carried out with ease, in 
spite of the fact that the station at Meudon is quite 
surrounded by woods, and the maneuver was made 
with great precision, entirely by the use of the movable 
steering planes. Capt. Voyer and five others formed 
the crew. 
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PRESENT AND PROSPECTIVE DOCKING FACILITIES OF 
THE PACIFIC COAST. 
BY H. A; ORAPTS. 

Now that it has become an established fact that 
the main strength of the United States navy will be 
transferred temporarily, at least, to the Pacific, it be- 
comes interesting to know what the present and pro- 
spective docking facilities are on that coast. Outside 
of possible accidents, the cruisers and battleships will 
have to be docked at stated intervals in order to have 
their hulls cleaned and repainted. As a matter of 
strict economy, it is said that a steel bottom ought 
to be cleaned and repainted at least once a year, Now 
on the entire Pacific Coast the United States govern- 
ment has just two drydocks—one at Mare Island in 
San Francisco Bay, and another at Bremerton, Wash., 
on Puget Sound, Both of these are graving docks, 
and are distinguished from the floating drydock by 
being built into the land, and being therefore fixed and 
permanent. The government drydock at Mare Island is 
of granite, 513 feet long over all, with a width of 80 
feet 7 inches at the entrance, and a depth of 27 feet 6 
inches over sill. The government drydock at Bremer- 
ton has a wood body and masonry entrance. Its 
length over all is 650 feet, width of entrance 92 feet 
8 inches, and depth over sill 30 feet. 

The inevitable naval base under the new order will, 
of course, be at San Francisco; and the docking facil- 
ities of that port consequently become a subject of 
more than ordinary importance. As may be readily 
seen, the drydock at Mare Island will be far inadequate 
to the needs of the occasion, when the mobilization of 
Uncle Sam’s fleet on the Pacific becomes an accom- 
plished fact. To be sure, a second graving dry- 
dock at Mare Island has been under process of con- 
struction for the past six years; but from various 
causes much delay has been occasioned, and it is 
stated upon good authority that it would take two or 
three years to finish the work, even though it were 
to be hastened with all possible speed. This new dock 
when finished will be 720 feet long, 102 feet wide, and 
830 feet deep. The chief difficulty thus far encountered 
is in securing a substantial foundation. The forma- 
tion composing its site is hardly more than a deep bed 
of mud; and in order to secure a foundation that 
will hold up the structure when finished, it is found 
necessary to drive a dense mass of wooden piling. 
Upon this foundation it is proposed to build the dock 
of reinforced concrete. 

Fortunately, however, the government need not de- 
pend upon itself for docking facilities in San Fran- 
cisco Bay. At Hunter’s Point on the west shore of 
the bay, five miles south of the city of San Fran- 
cisco, the San Francisco Dry Dock Company operates 
a very extensive plant, and has already done consider- 
able docking for the government, notably in the dock- 
ing of the battleship “Oregon” in 1894 and the cruiser 
“New York” in 1903. Recently Howard C. Holmes, 
chief engineer of the company, has completed plans 
for the largest drydock in the world, to be soon 
constructed by the company at Hunter’s Point. The 
company’s present plant consists of two graving docks 
and two floating docks. The first graving dock was 
completed in 1868. It is 490 feet long over all, 97 feet 
wide at the gate top and 56 feet wide at the gate sill; 
midships it is 117 feet wide at the top and 58 feet 
wide at the bottom. This dock has wooden altars 
and wooden caisson. The second graving dock was 
completed in 1903, and in it the battleship “Ohio” was 
docked in February of that year. This dock is 750 
feet long over all; width at gate top, 10314 feet; at 
gate bottom, 86 feet; midships at top, 122 feet wide 
and 74 feet at bottom. This dock has concrete altars 
and a steel caisson; it is filled through the caisson, 
while the old dock is filled through a seven-foot tun- 
nel, ; 
The largest drydock in the world to-day is at Bel- 
fast, Ireland; San Francisco will shortly possess a 
dock of even greater dimensions. The new drydock 
above referred to will be 1,050 feet long from gate 
to the landward extremity; width at coping, 144 feet, 
and at bottom, 92 feet; depth over sill and below cop- 
ing, 39 feet 10 inches, or 34 feet 6 inches at high 
water. The interior facing of the dock will be of re- 
inforced concrete of an average thickness of 15 inches; 
and the altars will be of the same material. The 
stairways and timber slides will be formed in the 
main body of the dock, and will be flush with the sur- 
face of the same. Such portions of the sides of the 
dock as will be above the rock formation underlying 
the site will be reinforced concrete, and will be pro- 
portional in thickness to the height of the same, and 
anchored into the rock with structural steel posts. 
The gate seat proper will be of dimension granite, but 
the approach and buttresses will be of reinforced 
concrete, The keelsons are to be of Douglas fir and 
the flooring of Port Orford cedar, all anchored ant 
embedded in a sub-floor of cement. The drainage of 
the dock will be by surface gutters connected with a 
sump. The caisson or gate will be of steel construc- 
tion, and will be virtually a vessel 147 feet long at 
the deck, 128 feet long on the keel, with a beam of 26 


75 


feet and a depth from deck to bottom of 41 feet, 

The pumping plant for the new dock wil) consist of 
four 54-inch centrifugal double suction pumps with « 
joint capacity of 200,000 gallons of water per minute. 
Each pump will be drivea by a 500-horse-power three- 
phase electric motor, using 440 volts. These wil! be 
located at the bottom of the pump pit, and will be 
so arranged as to be started from the gallery at floor 
level, it being the intention to use the hightensian 
current of one of the public service power companies, 


say at 1,000 volts, and transform the same to the 
requisite voltage. 
The dock will hold 24,000,000 gallons of water, but 


may be pumped 
The earth condi 


with the pumping plant described 
out within the space of two hours. 
tions at Hunter’s Point are very favorable for the 
construction of graving drydocks, the site of the 
present docks and of the proposed dock being under 
laid with what is known as green serpentine rock, 
forming a very solid foundation, as well as substantia! 
backing for the sides. 

The new dock was neither conceived nor pianned in 
anticipation of any possible massing of the Whited 
States navy, but in anticipation of the constantly 
increasing size of ocean craft and the growing im- 
portance of the Pacific Ocean as a maritime fleld of 
operation. Some idea of the increase of the size of 
ocean-going ships may be obtained from the following: 


Date. Length of lougest ship. 
ee a Pry ay ee ge 200 feet 
PE. NEUES io.655 vas ee eae el 875 feet 
Ss oe 0 <6 6 pcebskds twadiena Ce 525 feet 
LOTR cicdinsele ss Ke sbCna seu caae ds Oh 675 feet” 
NOG Mahon cakes ocvuk epeciaeSbesiee 786 feet 


The last length cited is that of the “Lusitania” and 
“Mauretania,” now building, and already they. are 
talking in nautical circles of ships that will be 1,000 
feet long; and this is a class that will call for a dock 
of 1,000 feet length and over. 


So 


THE CURRENT SUPPLEMENT. 

The current SuprLemMentT, No, 1648, for August 3, 
contains a large variety of interesting and instruetive 
material. That fascinating mystery, the planet Mars 
has again approached the earth this summer; once more 
the canals and spots will be discussed, and the chances 





of the habitability will be thoroughly reviewed 
Prof. Andrew Ellicott Douglass; who has made a 
careful study of Mars at r'lagstaff, Arizona, con 
tributes a paper on “Illusions of Vision and the Canals 


of Mars,” in which he seeks to explain mapy of the 
Martian phenomena on the basis of fundamenta! de- 
fects in the human eye. “Glacial Geology” is the tithe 
of an article in which modern theories of glacial cli- 
mate are outlined by the well-known geologist William 
North. Rice. The shape of the earth is discussed on 
the basis of a theory of gravitational instability, The 
Temple of Aizani is described in detail, A system of 
traction which is designed especially for use upon 
heavy grades, has been brought out in France within 
a recent period. The principai feature of this system 
is the use of a type of locomotive in which a third rail 
lying between the main rails of the track, is grasped 
between the wheels or rails, which thus serve to give 
an increased adherence to the locomotive, so that a 
comparatively heavy train can be propelled up a steep 
grade. The locomotives are described with considera- 
ble detail and are illustrated. An abstract of Mr. 
Allerton Cushman’s noteworthy paper on the corrosion 
of iron is published. Mr. Cushman advances the 
theory that electrolysis is the cause of iron rust. In 


an article on the “Form and Energy of Sea Waves,” 
the subject of ocean mechanics is popularly treated 
The Screntivic American's English correspondent 
writes on “A System of Reinforcing Concrete Sea De- 
fenses,” which has been devised by M. de Muralt. By 
far the most important article from a mechanical 


standpoint which is published in the current Swrrie- 
MENT is Mr. Harold L, Brown's thorough résumé of 
“Motor Starting Devices for Gasoline Auiomo)iles.” 
The article is very fully illustrated with photographs 
and diagrams of the various systems which have been 
used from time to time. In the article on the Preser- 
vation of Timber some valuable data on penetration 
are given. Day Allen Willey writes on Copper Refining 
Machinery. 
—_—_—_—_———_}>+6-> > 

The Swiss exports of clocks, watches, and parts to 
the United States last year was the largest in the 
past twenty years, their value being $2,469,516, against 
$2,261,519 in 1905. This trade, which amounted to $1,- 
671,028 in 1887, declined in 1895 to $1,000,000, continu 
ing the retrogression until 1898, when the shipments 
of time-pieces to America amounted to but $746,240, 
Since that time the trade has been rapidly recevered. 
Music boxes from Switzerland no longer find the wide 
sale as formerly, the sales in 1887 having amounted to 
$225,415 and in 1890 to $300,708. There har since been 
a continuous drop, the exports amounting to but $52,- 
174 in 1905 and $43,151 in 1906. 





wee 


A Grstarar 





76 Scientific American Aucust 3, 1907. 





A PRACTICAL GLIDING CRAFT WITH SUBMERGED is interested in the problem of aerial navigation. He in the photograph. The propeller is placed at the for. 

HYDROPLANES. believes that much the same laws govern the action ward end of the boat on the bottom of a long vertica} 

For many years there have been numerous attempts of an aeroplane or a hydroplane The main differ- shaft, which projects downward through the hull, and 

to invent and perfect a type of boat that, by rea ence is the density of the two fluid mediums, the air which is inclosed in a suitable tubular casing. There 

son of its gliding over the irface of the water, or being about 800 times lighter than the water. As ex- are two sets of bevel gears, one at the top of this 
above the surface. would be able to attain a high periments are much more readily carried out on the shaft and another at the bottom. Sach set consists i 


the expenditure of the tremendou water, Mr. Hewitt undertook to test some of his ideas of two bevels, and both sets are very compact and 


speed without h 








horze-power required with all strong. The short shaft from 
ordinar craft when an at the upper bevel gear box ex- 
tempt is mad » increase thei: ‘i tends rearward to the friction 
speed to any considerable ex clutch, which is mounted on 
tent As well iown, the the end of the engine crank- 
horse-power re¢ ed to propel shaft. The propeller used is q 
an ordinary oat through th four-bladed one having blades 
water increases as the cube of of 22 inches diameter and 38 
the speed; theref to double inches pitch. As it sets in a 
the speed of h a boat, eight vertical plane and exerts a 
time the horse-power is re horizontal thrust on the wa- 
uired ter, it has no lifting effect. 

Fo years past, The gasoline engine is of 
Count in France, the 8-cylinder type with the 
has experimented with cata cylinders placed at an angle of 
marans fitted with a series of 90 deg. Its eight thin, Nght, 
hydroplane ranged trans nickel-steel cylinders are pro- 
versely acre the pontoons vided with sheet-brass water 
In his early experiments, he jackets and bolted to an alum- 
obtained a speed of 24 miles inium crankcase. The cylinder 
an hour with about 12 horse heads screw on the cylinders. 
power; but in the later experi The heads carry the valves, 


which are provided with a cast 
water jacket. All the valves 


ments, which were made quite 














recently upon a much larger 
seale, a somewhat larger boat are mechanically operated from 
fitted with a 50-horse-power! a single camshaft by means 
gasoline engine, was unable to Cooper Hewitt’s 8-Cylinder Motor Installed in the Hull of His Gliding Craft. of push rods and rocker arms, j 
exceed this speed very much The engine is fitted with both 
whether driven by a water or an air propeller in a hydroplane boat; and the craft shown, as well as high-tension and low-tension ignition by means of a 
in our Motor Boat number of 1906, we illustrated a its motor, is entirely of his own design and con- battery with single coil and distributer and by a mag- 
boat equipped with submerged hydroplanes, that is struction neto. The top of the latter can be seen back of the 
hydroplanes arranged on vertical stanchions below The Cooper Hewitt gliding craft consists of a light exposed 2-to-1 gears in the photograph. The clutch is 
the boat, and adapted to raise the boat completely out mahogany hull having a rounded bow and stern. The also visible below these gears. No flywheel is needed. 
of water These experiments were rather primitive, hull is suspended within a strong rectangular frame- The inlet pipes all connect with a single float-feed car- 
but the Messrs. Meacham, who made them, claimed work of heavy steel tubing. This frame contains an bureter, while the exhaust pipes connect to two pipes 
that this type of hydroplane was considerably more eight-cylinder gasoline motor firmly mounted upon a running along each side and terminating in a muffler 
efficient than the surface type usually employed. An sub-frame forming part of it, and which is within the that extends across the boat, back of the engine. The 
other noted experimenter, who has been working along hull. Near each corner of the outer frame, vertical cooling water is circulated on the thermo-siphon prin- 
this line for several years past, has recently made a trussed sheet-steel frames project downward and carry ciple. From the bottom of the cylindrical tank seen 
very successful demonstration with his new gliding sets of hydroplanes, which are terraced like a row of above the engine, eight pipes extend downward to 
eraft, and some photographs of this novel craft going steps, the uppermost planes of each pair being con the bottom of the water jackets of the eight cylinders, 
at high speed and also at rest. showing the planes be nected together across under the boat by a horizontal while eight larger pipes run from the heads of the 
low the hull, are reproduced herewith We refer to strip. Four larger planes are placed with their forward cylinders into the top of the water,tank. A gear water 
Dr. Peter Cooper Hewitt, the well-known inventor of upper edges about on a level with the bottom of the pump sends cold water into the tank continually, and 
the Cooper Hewitt mercury vapor lamp. Mr. Hewitt boat. These planes project outward several feet from the tank is provided with an overflow. By varying 
like miany another man of science of the present day, the side of the craft, and are suitably braced as shown (Continued on page 78.) 




















The Boat at Rest, Showing the Waterline. The Hydroplanes and Propeller Below the Hull. 




















The Hydroplane Traveling at Full Speed, Making Over 80 Miles an Hour. In Smooth Water, Little, if Any, Spray is Thrown. 


VIEWS OF MR. COOPER HEWITT’S NEW GLIDING CRAFT WITH SUBMERGED HYDROPLANES. 
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RESULTS OF THE AMERICAN AUTOMOBILE ASSOCIA- 
TION’S FOURTH ANNUAL TOUR FOR THE GLIDDEN 
AND HOWER TROPHIES. 

On Wednesday, the 24th ultimo, by the arrival in 
New York of 55 mud-covered and travel-worn auto- 
mobiles, and the assemblage of most of these cars 
along the south side of Central Park on 59th Street, 
the fourth annual tour of the American Automobile 
Association was brought to a successful termination. 
The tour was the longest and the most strenuous test 
of ordinary touring automobiles that has ever been 
held either here or abroad, and that no less than 21 
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mained with perfect scores. These were the 30-horse- 
power White steamer and the 35-horse-power Stoddard- 
Dayton. Both these cars completed the remaining 
three days’ run with perfect scores, and it has been 
found necessary to give them a supplementary test 
run from New York to Cleveland, in order to deter- 
mine which will be the winner of the Hower trophy. 
By the delay of Pierce car No. 21, due to tire trouble 
and to the bouncing out of the owner’s boy on one of 
the “thank-you-ma’ams” encountered, the Pittsburg 
Club, which previously had a perfect score, lost 22% 
points, and dropped behind the Buffalo Club, which 
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trouble. Ranier car No. 26, which was driven through 
out the entire tour by Mrs. A. Cuneo, ran off the road 
and into a fence, owing to a front tire coming off 
This car already had a broken front spring, and in 
the accident thus mentioned, the front axle was dam 
aged and had to be repaired at a nearby blacksmith’s 
shop. As the result of this trouble, the Ranier car 
received a further penalization. 

The eleventh day's run of 174 miles, from Baltimore 
to Philadelphia, resulted in a broken rear axle for 
Haynes car No. 55, which for nine days had kept a 
perfect score. Welch car No. 7, which had been pen- 




















White Steamer, Pierce Arrow 


Packard 


Welch Thomas White 


Some of the Perfect-Score Cars as They Appeared in the Line-up at the End of the Tour, 


machines should have competed with perfect scores 
under the rules, is indeed remarkable, and is a clear 
indication of the degree of perfection to which the 
modern automobile has come, in America. 

In our last issue, we described the progress of the 
tour as far as Pittsburg. The ninth day’s run of 97 
miles, from Pittsburg to Bedford Springs, Pa., was 
not so difficult as hed been anticipated. 
plenty of hill climbing and coasting, the longest climb 
being 4 miles in length up Laurel Ridge. When the 
summit was reached, the cars were enveloped in the 
fog. The roads were rough in places, and the roadbed 
was largely of clay. Overheated engines and burnt- 
out brakes wege the chief troubles experienced during 
this day, and many of the contestants had a great 
deal of tire trouble as well The runabouts in the 
Hower trophy were the chief machines to suffer from 
the rough roads and high hills. A 6-cylinder Pierce 
runabout lost 6 points through a delay due to tire and 
other troubles, and a Dragon runabout, was delayed 
by transmission trouble, and withdrawn so repairs 
could be made. The Pennsylvania runabout broke the 
steering-lever arm. The Premier runabout did not 
start from Pittsburg, owing to illness of its driver. 
At the end of this day’s run, but two runabouts re- 


There was 














The Only Lady Driver, At the Wheel of Her 30-35 
Horse-Power Rainier. 


Mrs. Cuneo, despite the breakage of the springs and front axle of her car, 
brought it through to the finish, 


lost 181-5 points on the seventh day. As neither of 
these clubs had any further penalization, the Buffalo 
Club was declared the winner at the completion of 
the tour. The cars which made up the Buffalo team 
consisted of two Pierce, two Thomas, and one Packard 
touring car. The Glidden trophy was won by a Pierce 
machine in the last two tours, so that this makes 
three times in succession that Pierce cars have won, 
or have been instrumental in winning, this trophy. 
Among other cars which had trouble in the ninth 
day’s run were the Columbia gasoline-electric machine 
(which is said to have had trouble with its transmis 
sion), the Deere car, No, 51 (which stripped its inter- 
mediate gear), Acme No, 43 (which damaged the rear 
axle), and Mitchell car No. 24 (which broke both 
front springs). The Thomas 40-horse-power runabout 
(No, 102) also arrived with a broken front spring. 

In the tenth day’s run of 140 miles, which was 
made at an average speed of 14 miles an hour, from 
Bedford Springs to Baltimore, Md., better roads were 
encountered, and, except for the water breaks and toll 
gates, better time could have been made. One more 
Glidden contestant lost its perfect score. This was 
the Stoddard-Dayton car No. 38, which was penalized 
142 points on account of the delay due to transmission 


alized 12 points on the first day only, for delay caused 
by hitting a oridge when trying to avoid striking a 
boy, and which on all subsequent days had a perfect 
score, was put out of the running by a broken crank 
shaft, though its mate, No. 29, was one of the perfect- 
score cars at the finish. 

The final day’s run, from Philadelphia to New 
York, a distance of 98 miles, was completed in 51-5 
hours’ running time, at the Court House in Jersey 
City. After being checked in, the cars crossed the 
ferry to 23d Street, New York, and paraded up Broad- 
way to Central Park. A more mud-bespattered, dust- 
begrimed set of men and automobiles has seldom, if 
ever, been seen than the 55 cars which finally finished 
in New York city. Our illustrations show some of 
the perfect-score machines as they appeared in the 
line-up at Central Park, but these pictures, of course, 
give no idea of the hardships and terrible roads which 
were encountered and successfully overcome in this 
1,570-mile tour. Several of the most marvelous per- 
formances were made by the small double-opposed 
cylinder Reo and Maxwell machines, of 16 to 20 horse- 
power. That these little cars did successfully matin- 
tain the same fast schedule that was maintained by 
machines of more than double their horse-power, is 

















View Showing Sprvng Front Axle of One of the 
White Steamers. 


No, 42 is the Royal Tourist which made a perfect score. Another car of this make completed the 
run on “ filled” tires, 


SOME OF THE WINNING CARS IN THE A. A.A.’S8 FOURTH ANNUAL TOUR AND CONTEST FOR THE GLIDDEN TROPHY, 
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le a high tribute to the perfection of the my 
weight American car 
in oiling over the results of the tou one } ruc} 
the fact that there was relatively ve little engine 
trouble on any of the car The same can be iid of 


ihe radiators, which, with the exception of a few that 





were damaged in collision not spring any leak 
ruct i} Peak nesse were é main Weaknesst cde 
| ead ind the ones whici hiefly hampered the 
nuance of the cat i! he run The Autocar, for 

f trained and hen cracked t frame 

hil ‘ a broke the rear ixles ind a con 
ide rte } nber encountered broken spring No less 
il tri ed the gears ind the one geal 

le ca he Columbia gasoline-electric as noted above 
ilso had transmission give out. One of our photo 


i White steamer whose front axle was 


i Notwithstanding such damage, three of these 

inished with a perfect score Many of the drivers 

1 to equip their cars with shock absorbers after 

the firet day's run, but this was not permitted. Several 
he wit rs bad these devices 

which finished wit! perfect core 

four Pierce machine (three 40-45 4-cylin 

d one 60-65 6-cylinder), two 60 horse-powe! 

rhon | ‘ two 30-horse-power Peerless cars, two 

Whit team (a 30 and a 20-horse-power), and on 

the following \)-horse-power Haynes, 50 

horse-power Welch, 40-horse-power Walter i)-horse 

Bertiet, 45-horse-power Royal Tourist, 24-hors« 


power Premier, 25-horse-power American Mors, while 

horse-power White steam runabout and a 35-horse 
ower Stoddard-Dayton runabout were tied for the 
Hower trophy A 6-cylinder Pierce runabout lost but 
6 points on the ninth day Three other contestants 


yhorse-power Gaeth, a 40-horse-power Oldsmobil 


nd a 16-20-horse-power Maxwell, lost only points 
hroughout the entire test When these facts are 
taken into consideration, it will be seen that fully 
alf the ear that contested for the Glidden trophy 
finished with practically perfect scores. This was in 
deed a splendid showing, in view of the extremely 
dificult roads that had to be traversed in many places 
ut the high average speed of about 18 miles an hour 
In ali prebability, the tour wil! be more popular than 


ever another year: for, despite all the hardships which 


hey went through, the tourists all expressed them 
lves as eager and willing to compete again It is 
ife to say that no other form of competition gives 
modern avtomobile such a terrible racking as a tour 
or endurance run of the character of this last Glidden 


tour, and only by such a test can the weak points of 
their machines be forcibly brought out and demon 
rated to the automobile manufacturers 
++ ere 
A PRACTICAL GLIDING CRAFT WITH SUBMERGED 
HYDROPLANES. 
(Continued from page 76.) 
the quantity of water pumped into the tank, the cool 
ing water js kept at the proper temperature On ac 
count of the high compression, the best results are ob 
tained with the water at a temperature below 180 
deg. F As each pair of opposed cylinders are in the 
me vertical piane, a four-throw crankshaft is used 
connecting rods of each pair of pistons being suit 
ibly jointed together at the crank One of the rods 
is forked and attached to the crankpin bushing, whils 
the othe fits in between the fork of its mate and 
reciprocates upon the bushing. The engine is placed 
horizental and oiled by splash lubrication 
A revresentative of the Screnriric AMERICAN recent 
ly witnessed a demonstration of Cooper Hewitt’s glid 
ing craft 4s soon as the motor was started and the 
ciuteh thrown in, the craft shot forward, accelerat 
ing very rapidiy until, after two or three seconds, the 
large planes left the water and the boat was entirely 
raised. It then ran on the four sets of lower planes at 


high epeed and without any commotion, except when 


the poer planes happened to strike a wave, when 
the spray would be thrown in sheet is shown in the 
photo i 

The force of the waves striking the emerged planes 
must necessarily have a decided retarding action upon 


the boat, and, as was explained to our representative 
for rough water the craft should be designed to lift 
ibove the water The pressure of the 
Wwavea wh striking the emerged planes, while the 
hoat is traveling at 30 miles an hour, is estimated to 
be 300 pounds to the square foot, which is also equi 
vaient to the lift pressure on the submerged planes 
at the sam speed The biows received by the 
hull itself from ihe crests of the waves were suf 
ficient to open seams, and drive water and spray 
into the boat Of course, all this can be obviated 
by placing the step-like sets of planes farther be 
low the hull, so that both it and the large upper 


planes will be lifted a foot or more above the surface 


instead of 3 or 4 inches, as at present. Such develop 
ment will undoubtedly occur in the next craft that 
Mr. Hewitt builds 


According to the generally aecepted formulas of 


Freude and others, the lift of a hydroplane increases 
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decrease ; quare of che speed Consequently 
ines e weigl constant, much less plane surface 
out % le ) i equired at 30 miles an hour than 

for example. ‘Either that, or else a lesser angle 

of the planes can be used to accomplish the same 
purpose lo avoid complications and to obtain as ac 
curate esults as yossibl Mi Hewitt chose the 


forme! method and arranged to diminish the sul 
face of the planes progressivel by causing them 
to emerge step b tep as the speed increased As 


the lift per horse-power is better with large planes, 


ich plane would be chosen were it not for the 
fact that the skin friction increases with the sur 
face and when large planes are used this becomes 
very great Consequently a small or moderate-sized 


plane is preferabls The angle of the plane is another 
important factor As the angle decreases, the surface 
of the plane (and consequently the skin friction) in- 
creases for any given lift Naturally, there is a cer 
tain best angle with relation to the horse-power in 
each particular case. This angle is modified by the 
coefficient of friction of the material of which the 
plane is formed, and it must be such as to cause the 
minimum expenditure of energy for the required lift. 
It of course differs according to the material used in 
constructing the planes. In any case, the angle is rela 
tively small, practically between 1 in 8 and 1 in 20 for 
the materials ordinarily used An angle of 1 in 12 
would probably prove to be about the right one in 
most instances As the angle is relatively a small 
one, a small variation in it will produce a large varia 
tion in lift. In each experiment Mr. Hewitt preferred 
to keep the angle practically constant after the planes 
had been once set This was done for purposes of 
level and equilibriun. and instead of changing the 
angle, the area of the planes was varieu in the man 
ner mentioned above. It would be feasible to vary the 
area of the planes mechanically if this were neces- 
sary, but it is simpler to take advantage of the sur 
face of the water and to vary the surface of the hydro 
planes by causing them to emerge step by step. Mr. 
Hewitt believes that varying the surface of the planes 
is essential, especially when it is desired to leave 
and return to the original supporting medium at such 
speeds as will be found safe in practice. Of course it 
is doubtless also practical to vary the angle of in- 
clination of the planes if this is found necessary 

The weight of the Hewitt boat, together with the 


planes whicl 


emerge at full speed, is about 2,500 
pounds. With two men cnd some 300 pounds of water 
aboard, the boat was lifted above the surface of the 
water at a speed of about 16 miles per hour, and a 
peed of over 30 miles an hour was readily attained, 
while the inventor believes that he has attained a 
speed of over 38 miles per hour. As the boat raised 
above the surface and the top of the propeller blades 
came within a foot thereof the thrust was se- 
riously affected and rapidly fell off When the tips 
of the blades came close enough to the surface the 
engine would race for a moment till the boat slowed 
down and settled. This can be overcome by placing 
the propeller lower 

As the conditions were such that accurate observa 
tions were difficult to obtain, one could not tell with ab 
solute accuracy by looking over the side of the craft at 
the various speeds just how far out the hydroplanes 
emerged, but Mr. Hewitt says that as far as he was 
able to judge, the craft was supported upon the four 
bottom pianes when it was traveling at full speed, and 
that the other planes were abeve the surface. The com 
bined surface of these four planes was about 8 square 
feet, so that the weight lifted per square foot was 
over 300 pounds. As no tests have been made of the 
horse-power the engine develops at the speed it was 
running, Mr. Hewitt does not state the horse-power 
that was required, though it is safe to say that this 
was slight in comparison with that which would be re- 
quired to propel an ordinary boat at such speed. 

As already stated, the lift of the planes tends to 
increase as the square of the speed, and the skin 
friction also tends to increase in the same ratio. At 
very high speeds, however, it is thought to be prob 
able that the lift tends to increase in a greater ratio 
and the skin friction in a lesser one If this is so, 
the increase in air resistance would be counterbalanced 
by this effect, and the horse-power required would ten 
to increase directly as the speed Whether this is 
so or not cannot be determined until these very high 


speeds are actually attained 

The question naturally arises as to whether such a 
boat, supported as it is on four small planes, is stable. 
This can be answered in the affirmative, for, since 
each step in the system of hydroplanes is only a 
few inches in height, if the boat sinks at one corner 
due to any of its occupants changing their position, 
for example, it can only sink a few inches before an- 
other plane is lowered into action, and this, with the 
increased surface it affords, will quickly counter- 
balance the added local weight 

Comparing the usual surface hydroplane with the 
submerged type, it can readily be seen that although 
the supporting area of the former diminishes as the 
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boat’s speed increases, whereby only the rear th’ 
of the plane is made to carry the weight, neverthe] 
the front plane especially is subjected to terrific 
tarding blows when struck by a wave, and there 
also trouble from interference of the planes. All this 
is obviated with submerged planes. It is also a well. 
known fact that the front third of a plane supports 
about one-half of the weight. The submerged hydro- 
plane can be made so small, thin, and light that the 
resistance to advance of such a -plane through the 
water is probably less than that of the large, cumber- 
some plane used on the surface, while the lifting power 
is far superior. As can be seen from the photograph, 
the planes that support Mr. Hewitt’s 1%%-ton craft 
are surprisingly small, which makes it seem probable 
that submerged hydroplanes suitable for large boats 
would not be unwieldy nor unpractical, while the ‘hull 
required could be built strong and light and would 
serve simply as a means of flotation when the craft wag 
at rest. It would certainly seem as if a great stride 
had been made in marine navigation by the -succesg- 
ful demonstration recently made with Cooper Hewitt’s 
novel craft. 
~ -—— > -+o-> 
Zhe Use of Hydrolith for the Inflation of Balloons, 
RY DR. G. F. JAUBERT. 

All the chemical processes for the production of 
hydrogen which are at all suitable for use in the field 
are rather complicated. This is true both of the wet 
method, in which metallic iron or zinc is employed to 
displace and evolve hydrogen from dilute sulphuric or 
hydrochloric acid, and the dry method, in which cal- 
cium hydroxide (slaked lime) is decomposed by pul- 
verized zinc at a high temperature. In practice the 
wet process is always used for the inflation of hydro- 
gen balloons 

The reaction between the metal and the acid is 
affected by a number of conditions of diverse nature, 
and as the composition of the metal filings employed 
is far from uniform, it is found that, while some 
specimens act quickly upon the dilute acid, others re 
main almost passive, so that the disengagement of gas 
is extremely slow. 

These objections, in addition to the consideration 
of weight, which is of paramount importance in field 
operations, led me to seek a chemical compound which 
would evolve pure hydrogen on simple contact with 
water, as calcium carbide evolves acetylene and oxylith 
evolves oxygen 

After long study of the question I turned to the 
hydrogen compounds of calcium, and in particular to 
calcium hydride, CaH,, to which I have given the 
name of hydrolith. In marked contrast to oxylith 
which yields only 150 liters of oxygen per kilogramme 
(2.4 cubic feet per pound) and calcium carbide, which 
produces from 280 to 300 liters of acetylene (4.6 to 
4.8 cubic feet per pound), hydrolith gives a copious 
flow of hydrogen, amounting, if the compound is chem- 
ically pure, to 1,143 liters per kilogramme (18.3 cubic 
feet per pound). 

The commercial hydrolith which we are now mak- 
ing and delivering to various governments for use in 
military ballooning, contains about 10 per cent of im- 
purities and furnishes about 1,000 liters or one cubic 
meter of hydrogen per kilogramme (16 cubic feet per 
pound). 

The large quantity of hydrogen produced by a small 
weight of transported material and the promptness 
with which the gas is disengaged make hydrolith pre 
eminently suitable for the use of military ballooning, 
both for the initial inflation on the ground and for 
replacing lost gas without landing—a thing hitherto 
impossible. 

Three types of military balloon have been adopted 
by the French central aeronautic station at Chalais- 
Meudon: The colonial balloon of a capacity of 350 
cubic meters (12,350 cubic feet), the field balloon of 
500 cubic meters (17,650 cubic feet), and the siege 
balloon of 800 cubic meters (28,250 cubic feet). 

For the conveyance of compressed hydrogen for the 
inflation of colonial and field balloons (siege balloons 
being filled by stationary apparatus) the military au- 
thorities have adopted wagons, each of which carries 
180 cu. m. (6,356 cu. ft.) of hydrogen compressed to 135 
atmospheres in eight or ten steel tubes. The loaded 
wagon weighs 3% tons and is drawn by six horses. 
Three wagons and eighteen horses are therefore re 
quired for the service of a field balloon. 


It may be doubted whether this heavy and cum 


brous equipment would render the service expected of 
it on the battlefield. 

Gen. Langlois, in a recent excellent article on the 
German heavy artillery, asserts that even 2 tons is 
an excessive weight for a field vehicle, and cites ex- 
periences of the Austrian-Prussian and Franco-Prus- 
sian wars in support of his opinion. 

What, then, can be accomplished with wagons 
weighing 314 tons in the service of a field balloom 
station, which is essentially a portable observatory 
and should possess the same maneuvering qualities of 
lightness and mobility that are now demanded of field 
artillery? 
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Safety is another advantage of the employment of 
aydrolith. The transportation of highly compressed 
gases requires special precautions, and is subjected to 
] 


“elaborate and rigid regulations by railway companies. 


In war these great tube wagons would be easy marks 
for the enemy, and if a tube charged to 135 aimos- 
pheres (210 in Italy) should be hit by a shot, it can- 
not be doubted that its explosion would involve that 
of all the other tubes in the vicinity. The balloon 
station would be annihilated, and a large area swept 
clean by the explosion of so tremendous a mine. 

No such accident is possible with hydrolith, which 
is as harmless as a mass of pebbles until its hydrogen 
has been liberated by the action of water. 

The manufacture of hydrolith comprises two opera- 
tions: the preparation of metallic calcium, and the 
combination of the metal with hydrogen. The metal 
is obtained by the electrolysis of fused calcium chlor- 
ide. -About 300 kilowatts of electrical power (7,800 
amperes at 40 volts) produce 100 kilogrammes (220 
pounds) of metallic calcium in 24 hours. Commercial 
electrolytie calcium is furnished in cylindrical ingots 
of a few pounds’ weight, which are slightly oxidized 
on the surface, are very hard and brittle, and give a 
clear metallic tone when struck. When polished the 
surface has a white silvery luster. The density of 
the metai is 1.85, its melting point 760 deg. C. (1/400 
deg. F.). It seratches lead, but does not scratch Ice- 
land spar. The hydrolith is prepared by exposing 
metallic calcium to a current of hydrogen in hori- 
zontal retorts heated to a high temperature. The 
ealcium gradually aborbs the gas, and is soon con- 
verted into calcium hydride, or hydrolith. 

Chemically pure hydrolith forms a white crystalline 
mass, of the density 1.7, which has no known solvent. 
It dissociates when heated to 600 deg. C. (1,100 deg. 
F.). Commercial hydrolith occurs in irregular lumps 
of a slate gray color. .Its impurities, which amount to 
about 10 per cent, consist chiefly of oxide and nitride 
of calcium. : 

The reaction which takes place when hydrolith is 
mixed with water is indicated by the following equa- 
tion: 

CaH, + 2H,O = Ca(OH), + 2H, 

Hydrolith Water Siaked lime Hydrogen 
From this equation it may be calculated that 1 kilo- 
gramme of pure hydrolith evolves 1,143 liters of hy- 
drogen, measured at the ordinary atmospheric press- 
ure and temperature. The 10 per cent of impurities 
in commercial hydrolith reduces the yield of gas to 
about 1 cubic meter per kilogramme, as was stated 
above.—Translated for the Screntiric American from 
La Revue Génerale de Chimie Pure et Appliquée. 

—-—_____—_> + @+@ 

Nicotineless Tobacco, 

Upon an American request, Consul-General Frank H. 
Mason, of Paris, has prepared the following report on 
the introduction of “nicotineless tobacco” in France: 

What is popularly known as “Caporal Doux,” or the 
so-called “nicotineless tobacco’”’ in France, is simply 
ordinary caporal tobacco which has been treated by 
washing with water until the ordinary proportion of 
2% per cent of nicotine has been reduced to 1 per cent. 
In this form it is used for smoking in pipes and for 
the manufacture of cigarettes, which find a certain 
favor among smokers who prefer a light flavor or who, 
by reason of nervous or cardiac weakness, are wary of 
nicotine 

Ordinary caporal is a mixture of French, American, 
and oriental tobaccos, prepared by the “Régie,” or gov- 
ernment establishment, which has a complete monopoly 
of the manufacture of tobacco, cigars, and cigarettes in 
France. It has a somewhat rank, but not unpleasant 
flavor, and is the cheapest, most popular form of to- 
bacco used in France for smoking purposes. 

About eight months ago the French government, 
finding that there was a growing demand for a so- 
called “nicotineless tobacco,” 
which had been made on a small 
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by the use of automatic machinery, but it requires care- 
ful and constant supervision by a skilled and trust- 
worthy operator in order that a uniform product, con- 
taining the specified percentage of nicotine, may be 
obtained. “Caporal Doux” is retailed at the govern- 
ment tobacco shops in packages of 50 grammes for 
80 centimes, or 16 cents per package, equal to about 
$1.46 per pound avoirdupois. 
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Diagram Showing the Wiring of the Locomotives. 


Cigarettes of the same tobacco are sold in packages 
of ten each for 35 centimes, or 7 cents per packet, 
whereas ordinary caporal cigarettes of the same num- 
ber and size retail for 30 centimes, or 6 cents per 
packet. 

It is too soon to form any conclusion as to the ex- 
tent to which denicotinized tobacco and cigarettes may 
be used in this country It is now on sale in Paris, 
and in eighty other municipalities throughout France. 
During the four months from January 1 to April 30 
there were sold by the Régie to dealers in Paris 26,000 
kilos of denicotinized tobacco, and 5,000 kilos, or 50,- 
000,000 cigarettes, made from the same material, To 
smokers accustomed to full-flavored tobacco the smoke 
of Caporal Doux is somewhat insipid. Its one advan- 
tage is that 25 cigarettes made of it contain only the 

















The Collector Shoes for Taking Current from the Third 
Rail. When Not in Use the Shoe is Drawn Up 
Clear of the Rail by the Compressed-Air 
Cylinder Shown Above the Shoes. 


same amount of nicotine as 10 of ordinary caporal, 
and its narcotic action upon the heart and nervous 
system is proportionately reduced 
i 
“Touching Up” Faulty Places in Electroplated 
Coatings. 

It often happens that articles which have been elec- 
troplated show spots that are badly or not at all 
coated. This is caused by imperfect cleaning, by the 
adherence of particles of dirt, contact of two articles 
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in the bath, or by the wires which are used to hang 
the articles. No matter what the cause, the result is 
the same—an imperfect coating. To replace the entire 
article in the bath and let it stay there the requisite 
time for plating as at first would be a great loss of 
time, and would also be expensive. As sometimes it is 
only necessary to give the faulty spots a light coet, it 
is well to have a process by which they may be 
“touched up” without an entire repetition of the ordi 
nary process. Sometimes these faulty places are not 
discovered before polishing the articles; in this case 
they would have to be cleaned again most care 
fully, before being put into the bath. Sonietimes t! 
has been found necessary to remove the entire coat 
ing, before starting over again. 

A process which will enable the defective places to 
be covered is as follows: 

First there is provided a sponge dipped in the bath 
Hquor. The article on which there are faulty places 
in the plating is connected by a suitable conductor 
with the dynamo in the same manner as though it 
were lying in the bath. Around the sponge there is 
wound, as anode, a thin strip of the metal which is 
to be deposited, The entire arrangement then repre 
sents the conditions of the ordinary bath; and the 
current being turned on, the local plating can take 
place by the mere application of the sponge to the 


faulty places. 

The German journal which describes this process 
(Deutsche Metall Industrie Zeitung) states that the 
process is admirably adapted to plating with siiver 
gold, copper, and brass; but that with nickel the re- 
sults are far from being satisfactory. 

The necessary apparatus consists of a pine of glass 
or other material which does not conduct electricity 
and on one end of which is placed the sponge: at th 
other end there is a rubber bulb containing some o1 
the bath tiquor. Through the bulb and the tube 
passes a rod which at the outer end of the tube ends 
in a clamp, so that the sponge and anode may be 
readily attached. On the other end of the rod, inside 
the glass tube, is fastened the anode rod, reaching 
into the sponge. The best material for this rod is 
platinum, so as not to be attacked by the bath liquor 

The operator’s hands do not come into contact with 
the solution. Pressing the bulb causes a supply of 
bath liquor to penetrate the sponge, replacing what is 
used up in the plating process. 

— —> + 6 
THE INAUGURATION OF THE NEW HAVEN RAILROAD 
ELECTRIC SERVICE. 

Because of the fact that the inauguration of electric 
service on the New Haven system marks the first appli 
cation of an alternating current system to the opere- 
tion of a trunk line railroad in this country, the event 
will necessarily command widespread attention. It is 
true that the alternating current has been so used for 
several years in Europe, notably on the Valtellina line 
in Italy. In this country, also, single-phase current 
has been in successful operation on certain ‘nterurban 
lines. The New Haven Railroad equipment, however, 
is the first instance of the application of single-phase 
traction to an important trunk railroad; and the ?act 
that, throughout the whole of the 22-mile electric zone 
the road is equipped with four tracks, and carries an 
unusually heavy suburban and express service, gives 
this service an importance equal to that which attaches 
to the third-rail equipment of the New York Central 
lines, which has now been in suecessful operation for 
over six months. The electric zone of the New Hayen 
system extends from Stamford to Woodlawn, a dis 
tance of 22 miles. From this point to the Grand Cen 
tral terminal station in New York, the trains run over 
the tracks of the New York Central Railroad 

THE COS COB POWER STATION 

The electric zone, throughout its entire leneth, {s 
served from a power station lo 
cated on the water front at Cos 





seale by certain druggists, and 
which was also manufactured in 
Belgium, began the manufacture 
of a similar product by denico 
tinizing caporal tobacco through 
the action of water, which, in 
reducing the proportion of nico- 
tine from 2% to 1 per cent also 
washes out other ingredients, so 
that the weight of the tobacco 
is reduced, according to the 
quality of the leaf, from 15 to 
30 per cent. It is this loss of 
weight rather than the actual 
expense of the process which 
constitutes the cost of denico- 
tinizing and explains the fact 
that ordinary caporal tobacco, 








Cob, some three and a half ratlee 
from Stamford, Conn. ‘The site 
selected is a picturesque point 
of land, which was formerly the 
summer home of the celebrated 
tragedian Edwin Booth The 
architectural treatment of the 
building is simple and dignified 
and harmonizes well with the 
natural features of the site, Un 
like many of the later power 
stations, the structure rises only 
one story above ground level: 
although there is a deep exca 
vation below the engine and 
boiler rooms for the accommoda 
tion of the coal bunkers and 
various auxiliary machiner; 
The boiler house occupies the 








which sells at $2.41 per kilo (2.2 
pounds), is advanced in value 
when denicotinized to $3.08 per 
kilo. The process of washing 
is simple, and is facilitated 


Cos Cob Bridge, Showing the Tall Towers for Carrying the 11,000-Volt Transmission Lines 


Over the Rolling Lift Bridge. 
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westerly portion of the build 
ing, while the easterly bay is 
given up entirely to the turbines 
and generators. The whole build- 





abundantly lighted, and all the windows, from 


} 


to tom, are provided with swinging sashes, with 
view ft roviding ample ventilation ‘ke boiler 
house is equipped with sixteen Babcock & Wilcox boil 
ers of 520 horse-power each. The coal is delivered at a 
whari ituated at a distance of about 400 feet from th 
power station H it is lifted from the barges and 
delivered to ti yp of a receiving tower, where, afte 
bein rushed, it delivered to the car of an inclined 
cable ) n which run from the tower to the roof 
© h J it is then delivered into a hoppe! 
] el | flight conveyer, either direct to 
the boil 1 the bunker in the basement of the 
building I the ke it is taken by a bucket 
r he flight conveyer for trans 
port to fl where it is delivered direct to the 
Roney on | okers in the furnaces 
The i om contains four 3,.750-kilowatt turbo- 
gener W tinghouse-Parson type The 
turbir ef he eam at 200 pounds pressure and 
100 degree ) uperheat They run at 1,500 revolu 
ol pe mir ind deliver single-phase current to 
the i l i tension of 11,000 volt rhe 
‘ o include wo 13-ine West 
ir ompound m exciter ind one motor gen 
‘ ‘4 ‘ "he turbo-generators are among 
t la f ill he Westinghouse Company, and 
tl d specimens of the engine builder's 
in e fac hat the rotating parts of each 
weigh 56 t ind that the speed of revolution is 
1,500 per minut here is practically no vibration 
OVERHEAD TROLLEY SYSTEM 
The c truction of the overhead trolley line is un 
que onahl he most novel feature of the New Haven 
Raliroad equipment, at least from a constructive point 
of vie it was realized, when designing the system 
in view of the high speed of many of the trains, 
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At about 
heavy latticed 
foundations. 


and a deep 


every 300 


bridges 


feet, 
bridges erected 
The 
latticed 


the tracks are spanned by 


upon massive concrete 
consist of two end posts 
entire width 


truss spanning the 
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the trusses to 6 inches at the center of each span. 
The triangles are formed of %-inch galvanized pipe, 
and they serve to hold the copper wire firmly in align- 
ment and level. At intervals of two miles the place 























Interior View of Power Station ; Showing Three of the Four Turbo-Generators. 


of the tracks. 
signal service are 
catenary trolleys 


catenary consists 
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wires of the transmission line and 
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hung 
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The Ferro-Concrete Condenser Water Tank. 


which equently reaches from 70 to 75 miles an hour 
it would be ne iry to provide a trolley wire which 
would remaip in true line and level, as distinguished 
from the loose and swaying wires of the ordinary 
trolley-car service The system is built as follows 





cables 
cables of a 
midway between 
trolley wire the 


of triangles 


which are 


which 


cradled in the 


attachment 


suspension 


dec rease 


bridge, 
them, is suspended a 
being 


from 


and 


same 


6 feet 


from 
%-inch 


made by a 


way as the 


these, 


on a side at 


and 
copper 


series 


of the ordinary bridge is taken by a special tension 
bridge of much heavier construction—sufficiently heavy 

the wires when 
adjustment of kind is Upon these 
bridges, also, is carried a set of section brake switches 


to enable it to take up the slack of 
that necessary. 
for cutting out the two-mile section of the road which 
they 
of this kind, as viewed from the entrance to the Cos 
Cob railroad bridge. To the left is shown a tall tower, 
which lines are across the 
tracks to the Another taken 
from the floor of the section brake switch bridge, gives 
here 
in the open When the switches are 
hinged cover serves to protect the whole 
mechanism from the weather 

From the foregoing description and the illustrations, 
understood that the overhead trolley 


serve. One of our illustrations shows a bridge 


from the feeder carried 


power station. view, 


an excellent view of the switches, which are 


shown position 


closed, the 


it will readily be 
line construction is of a very costly character, 
a matter of fact, the average expenditure for this work 
fifty thousand dollars per 


and as 


has worked out at about 
mile 
THE ELECTRIC LOCOMOTIVES. 


One of the chief economical advantages of the use 


of the alternating-current system is that it is not 
necessary to build, at stated intervals along the rail- 
road, the costly sub-stations which form a necessary 


part of a direct-current installation. Instead, the step- 
ping down of the current is done by transformers car- 
The provision of these 
transformers, of which there are each loco- 
motive, adds greatly to the weight, which, in the case 
of the New Haven, reaches the high figure of 95 tons, 
power is only 1,000 horse-power. 
weight as that of the New 
York Central direct-current locomotives, which have 
a normal rating of 2,200 horse-power. An interesting 
feature in these machines is that they have been ar- 
to take either single-phase current from the 
or direct current from the third rail; 


ried upon the locomotives 


two for 


although the rated 


This is about the same 


ranged 
overhead line, 
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A Bridge Carrying the Section Break Switches 
Two-Mile Section of the Line. 


for Cutting Out a 


Set of Section Break Switches Shown in the Open 


Position. 
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keep the motor free from dust. Each locomotive has 
been designed of sufficient power to handle an ordi- 
nary local train of from six to eight cars at the’ 
service speed. For hauling the through express 
trains, two locomotives will be coupled up in tandem. 
It is estimated that in local service, a 200-ton train 
can be operated at an average speed of 26 miles per 
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which serve to transmit the power from the motor 
to the wheels without jar. Similar springs are dis- 
posed between the ends of the pins and the bottom of 
the pockets. This construction provides for a certain 
amount of vertical and lateral movement. while the 
motor is centered axially by the compression of the 
springs between the end walls of the pockets and the 


and with a view to making our readers familiar with 
construction, we present two sectional 
numbered references, covering the whole 


the internal 
with 
internal construction. 

The locomotives are carried upon two four-wheeled 
trucks, and are provided with four 250-horse-power mo- 
The motors are of the compen- 


views 
of the 


one to each axle. 


tors, 

sating gearless type. They are suspended from frames, flanges of the quill. In order to prevent the motors hour with stops about two miles apart, the maximum 
which fit over the trucks and rest upon the journal from pressing against the wheels under the action of obtainable speed between stations being about 45 miles 
poxes, the motors being supported on four bolts pro- centrifugal force on curves, they are arranged to an hour. 
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1 Headlight 33 Burner. 67 ft Air Compressor Motor, 97 Spring Hanger. Blower Motor, 157 Permanent DC Fid Sw. Grid 
2 Train Line Receptacles, 54 Gold Car Co. Regulating Valve 68 Relay Magnet Valves 98 Elliptical Springs. 128 Canopy Switch for ¢ 1 (back of ¢ 58) 
Type 444D-B & F 35 Mason Regulating Valve. Type 386D. 99 Wheel Pocket Cover. Compressor Motor, 158 Ser. Transf. for AC Amm, 
3 Support for Mounting Meters 36 Steam Line from Boiler, 69 ¢ 2 Fuse Box. 100 Main Driving Wheel. 129 { Motor Control Cusout. t1&12 Motors. 
4 Speed Indicator Meter, 37 Air Inlet to Fire Box. 70 Canopy Switch for = 2 101 Third-rail Shoe Cylinder. 130 f 1 AC DC Change Over 150 Aimature Spider. 
5 D.C. Ammeter 38 Water Feed Regulator, Blower Motor. 102 Third-rail Shoe Fuse Box. Switch. 160 Alr Inlet to Transformer 
6 A.C, Ammeter. | 30 Hand Brake Wheel, 71 Canopy Switch for ¢ 2 103 — Sees for Third-rail 131 Water Tank. 161 Air Inlet to Resist. Grids, 
7 Temperature Indicator Meter. 40 Steam Gage. Compressor Motor. 132 Air Connection to Motors, 162 Third-rail Shoe Leads. 
8 Equalizing Reservoir 41 Safety Valve. 72 t 2 Motor Control Cutout. 14 T hinds rail Shoe. 138 Motor Leads for ¢ 1 and 168 Gage Control Line Pressure 
9 No. 1 Master Controller. | 42 Stock for Boiler. 73 {2 AO DO Change Over Switch, | 106 Bell. t 2 Motors, 164 Support for Motorman’s Seat. 
10 No. 1 Autometic “reke Valve. | 43 HT Conduit from Oil Sw.to 74 lay Box. 106 AC DC Change Over Sw. 134 Axle of Main Driv. Wheels, 165 DC Wattmeter. 
11 No. 1 Indeve~dent “rake Valve | Transf. 75 Snap Switch for Cab Lights. . Heater Circ 135 Upper Torque Rod. 166 Blind Lights. 
12 Duplex Gage—Main Res. & | 44 Switch Group No. 1 Type , 76 Snap Switch for Head Lights. 107 Fuse Box Secter Circuit, 136 Center Pin, 167 DP DT Switch for Battery, 
Trah. L 45 Switch Group No. 2 77 SPDT Switch for Light Cir, 108 Gov. Valve for Emergency 137 Lower Torque Rod (long). 168 DP DT Switch for Battery, 
13 Whistle Gand’ .. 46 Switch Group No. 3 78 Control Reservoir. Contl. Resr. 138 Trap Doors over Motors. 169 SP ST Switch for Motor 
14 Single Pointe. Air Gage 47 Switch Group N 3 79 Sores -4 Resistance Grid. 109 Three-way Cock, 139 Heater Circuit Leads Gen. Set, 
15 3-way Snap Switch in light 48 Switch Group_No. 5 Type Dip 80 Oil T: 110 Emergency Control Reserv. 140 Air Brake Piping. 170 Snap Switch for Motor 
circuit. 49 Switch Group No. 6 Type 257B 81 Slide Valve Reducing Valve. 111 Slide Valve Reduc. Valve 141 Armature ¢ 130 Motor, Gen. 
16 ¢ 1 Junction Box Type 427 50 Motor Gen. Set for Battery 82 No. 2 Junction Box Type 427. 112 Balancing seem. (back of 142 Field Frame t 140 Motor. 171 Insulators Supporting AC 
17 Motorman’s Seat. Charging. 83 Bane! Valve, ST DT Sw. 143 £1 O11 Circuit Breaker Trolley Cable. 
18 ~1 AC. Pan tograp' h Trolley. | 51 Base for Motor Generator Set, 84 Sand Box. 113 Combined Sianee and Drain 144 Bue Line Socket Heater 172 Shunt for DC Ammeter 
19 {2 0il Cireuit Breaker 52 Storage Battery. 85 Electro Pneumatic Sander. up. Circuit t 2 Sw. Motors 1 & 2 
20 Overload Trip. 53 ft 2 Set of Resistance Grids, 86 Coupler. 114 SP DT Switch ft 1 Heater 145 Bus Line Soc hat Heater 173 Lower Torque Rod (short) 
21 Oil Tank on Cireuit Breaker be AC Integrating Wattmeter. 87 Hose Couplings. Circuit. Chreult {1 Sy 174 Motor Suspension Hanger 
22 Insulators for Pantograph 55 Base for DC Collector. 88 Pilot. 115 SP ST Switch. 146 Quill, 175 Steam Hose Coupling. 
Trolley. 56 DC Collector. 89 Main Air Reservoir, 116 ¢ 1 Set Resistance Girds. 147 Tool Box. 176 Brake Cylinder. 
23 Support for Pantograph Trolley | 57 ¢ 2 AC Pantograph Trolley. @| 99 Hook for Safety Chains. 117 [1 Transformer. 148 Bumper Block. 177 Foot Push Button Switches, 
24 High Tension Cable from AC | 58 Preventive Coil 100 V. 250 amp.| 90A Cable connecting AC Trolleys. 118 Whistle. 149 Motor Suspension Cradle. 178 Air Conduit. 
Tre rile ys 59 Preventive Coil 50 V. 500 amp. 90B No. 2 Master Controller. 119 Governor. 150 Spring Hanger. 179 Shunt for DC Ammeter 
25 Pantograp ah Trolley Shoe 60 { 2 Transformer. 90C No. 2 Auto. Brake Valve. 120 Distributing Vaive. 151 Equalizer Spring. Motors 3 & 4 
26 Pant« gre aph Trol. Lock Cyl 61 Main DC Switch. 91 Third-rail Shoe Beams. 12 Blower Motor Fan Casing 152 Brake Shoe. 180 Motor Leads for T5 4&4 
27 Steam Heating Boiler 62 { 2 Blower Motor Fan Casing. 92 Third-rail Shoe Bracket. 122 = 1 Blower Motor. 1538 Steam Line Motors. 
28 Gage Air Press. on Burner. 63 } 2 Blower Motor. 93 Journal Box. 123 1 Air Compressor. 154 Bqualiser Bar. 181 SP DT Switch ¢ 2 Heater 
29 Water Gage. 64 Field Shunting Resist. f 2. ruck Frame. 124 {1 Air Compressor Motor, 155 8 *s Tranef, for AC Amm Cireuit. 
© Drain Cup 6 Hand Air Pump for Raising 95 Driving Mechanism for Speed 125 {1 Field Shunting Resist. 3 & } 4 Motors 182 We, 2 Lo pendent Brake 
31 Try Cocks, AC Trolley. Indic. 126 [1 Fuse Box 156 Preventive Coil 100 V. 
#2 Fire Door, 66 {2 Air Compressor. 96 Motor Suspension Springs. 127 Canopy Switch for x 1 250 amp. (back of f¢ 59), 183 Thiel, ‘rail Shoe Unlock Cyl, 
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Longitudinal Sections, Showing the Internal Construction of the New Haven Electric Locomotives. 
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their lower ends with coiled springs. The 
is not directly connected to the axle of the 
truck, but is mounted on a quill which surrounds the 
axle, which it clears by % of an inch. Upon this 
quill are mounted the bearings of the wheels. The 
quill is formed with a wide flange at each end, and 
projecting from the face of each flange is a series of 
Stout pins, which engage a series ef pockets formed 
in the hub of the adjoining wheel, A series of coiled 
springs is interposed between the pins and pockets, 


vided at 
armature 


bring up against rails mounted on the truck frames. 
With the exception of the driving wheel axles and 
journal boxes, the entire locomotive is spring-sup- 
ported. Particular attention has been paid to the 
ventilation of the motors. To this end, the channel 
beams, which form part of the framework of the car, 
are made to serve as conduits, through which air is 
driven, by means of a fan in the cab, to the motors and 
transformers, The air current, in addition to carrying 
off the heat generated by resistances, also serves to 


The service was opened on Wednesday, the 24th of 
July, by the operation of all the local trains, twelve 
in number, running between New Rochelle and New 
York. In two weeks’ time service will be extended to 
include the Port Chester locals, of which there wil! be 
twenty-three. Soon after that, the Stamford local 
service will be added; and, finally, the express service 
will make the change from steam to electric locomo- 
tives at Stamford; after which no more steam loco- 
motives will enter the Grand Central Station. 








AN IMPROVED ELECTRIC WELDER 


BY 
iding is 


ime time one of t 





one oft 


A. PREDERICK COLLIN 


the most import 


he most difficult 


manutacture and use of metal 
Until the recent tntroducti elec 
tricity, little prog “ ! ng the 
past thousand i reli were more 
and mor needed as tl metals and 
nilo’ improved d \ tresses were 
demanded 
Welding rf ing two or more 
plecs of he } faces required to 
he joines I ether either by ham 
" it the metal surfaces 
‘ h 4 perfect weld might be 
lei i } i it and near the 
veld 7 ength and d llity to those 
pa vf I | ch have not been heated 
In ft rad of welding two pieces of 
iron, tl } i the ends in a fire until, so far 
i } byt it nha become 
mew } th the correct welding point The 
end } ced ther, treated with a flux 
uch a ax vi elts and quickly covers the 
eated f I venting the further access of 
and t ame time, reduces the oxide scale 
slread formed to a liquid state the smith then 
hal eT the d together his aim being to 
fore out } the i n contact all the burnt 
ind all th : and also to produce a smoot! 
nad urface rt eneth of the weld depend 
almost nuttrel 1 the kill which ha been exer 
} brin } metal to just the right tempera 
nd in har i out all the burnt metal and 
a 
! eldir rass, copper, and some other metals 
li icticable by the old hand method, since copper 
would need to be raised to a very high temperature, 
i ompared with tron, and it is then highly oxidiza 
ble, and liable o form a seale difficult to treat by 
al fina: it also passes quickly from the solid to the 
molten state, and is brittle near the welding tempera 
ture; while with brass it is difficult to avoid volatil 
ration of the zinc before the copper constituent has 
been raised to the necessary temperature, and further 
t ulloy also becomes very brittle near the welding 
mperature Heretofo such metals 
and alloys have been united by braciug 
vldering--operations which require 
7 iderable skill and are expensive in 
atter of solder, fluxes, heating ap- 
pli ‘ and labor charges 
These metals and alloy can, however, 
eadily be welded electrically and, under 
certain condition a good weld can be 
made between two entirely different met 
als and alloys without difficulty Welding 
by electricity is, in fact, capable of pro- 
ducing such astonishing results that it 
ha revolutionized many manufacturing 
operations, doing away with highly skilled 
increasing enormously the rate of 
productior while the final result is that 
mie iable work can e turned out at 
a fraction of the previous cost The 
ter viopted and the machine emploved 
nower table for the pa 
icular cl of ¥ o be done 
The Pr tt weld hown in the illus- 
tratior is especially designed for welding 
wi and ds of comparatively small cross 
ym, th j t will weld wire of the 
smallest sizer 4 té vis of tl ol vi 
maximum size I nd steel, %& inch in 
dia te br 16 inch in diameter 
ind copper in diameter Ba and 
rins of metal! hape or sec yn ul 
Iso be weld led the sectional area 
does not material! xceed that of the 
equivalent arens “is as given below 
Not only can coy bra and other 
metals and all which are unweldable 
by any cther pro be welded, but in the 
' w iro ! | an unskilled man 
‘ ruth t tle practice, can pro 
duce welds fa perior to those turned out 
I a highiv skilled ith Thoroughly 
md weld t be made in copper with 
t! itmost ems 1 it is an important 
fact that br ca readily and simply 
W led still more portant is the fact that brass 
can be welded without destroying the structure given 
to it by drawing iiing, and the welds will stand 
all the rolling and drawin necessary to 
work the material down to the sn izes, as will be 
explained 
The syster adopted in on Oo f the weld 
ers is shown by the diagram, | { an alter 
nating-current ivnan ich } neé ; 
means of sawitc! T at rima il P of 
the traneforme: Th ecohdary coil o his trai 


amperage 
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former consists of a massive single convolution & 8, 
erminating externally in two large clamps OC C, which 
ip the two rods or other pieces required to be welded 


together 


Vhen the switches are closed the generator supplies 
a current of moderate strength at a pressure of, say, 
100 volts to the primary coil P of the transformer. 


is transformed by electro-magnetic induc- 
low voltage but 
and the heavy cur- 
rent so produced flows across the junction of the tw» 


This current 
tion into a current of very very great 


in the secondary coil 8, 


“ VOLTAGE 
REGULATOR, 


THE CONSTRUCTION OF THE WELDER. 


pieces to be welded BB, their ends being kept in 
contact under moderate pressure. 
The electrical resistance in the secondary circuit 


being practically located at the two end surfaces, thus 
kept in contact, all the heat is developed at those sur 


faces, i. e. just where the weld is made, and the re- 
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temperature by further augment- 
ing the resistance at this point adds to the desired 
effect A device is provided for regulating the press- 
ure between the ends of the rods, since this pressure 
must the of the rods and the 
plasticity of the metal at welding temperature. After 
a few seconds the metal begins to flow and the rods 
become perfectly united, the metal bulging out slightly 
around the joint, and at this stage the cufrent is cut 
off by switch D. The joint is now trimmed down 
by filing or by an emery wheel. The conditions for 


sulting increase in 


be adjusted to size 


thé 
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successful welding vary with different materials. With 
iron or steel it is necessary to keep the temperature 
below the melting point, to avoid injury to the me- 
chanical properties of the metal, and consequently con- 
siderable pressure is required to make the weld. In 
the case of copper and brass, the pressure must be 
lighter; the metal is allowed to actually fuse at the 
junction, and the pressure should be only just sufficient 
to force out the burnt metal, the current being cut off 
at the moment the ends of the rods are forced together 
at the proper welding temperature. It is this forcing 
away of the burnt metal which enables such good 
results to be obtained with drawn brass rods. 

The full equipment for electrical welding consists 
of a generator, switchboard, cable, transformer, clamps, 
operating lever, and automatic switch. Where suitable 
electric power is not at hand, a special self-exciting 
alternating-current generator is furnished. The switch- 
board is of the usual type, and a heavy cable is sup- 
plied to connect the generator, switchboard, and 
welder. In the transformer the main casting of the 
welder forms the core of the secondary coil, making 
the machine mechanically sound and electrically effi- 
cient. 

The clamps for holding the work are massive in 
construction, in order to prevent temperature rises in 
the machine itself. For very large work a water-cool- 
ing arrangement is provided. The operating lever is 
so designed that the position of the movable clamp can 
be varied and the pressure adjusted on the ends of the 
pieces required to be welded. There is an automatic 
switch, which enables the current to be utilized at the 
instant it is required, and which automatically breaks 
the circuit when the critical temperature is reached. 

Se TEE vata Ne Ene 
The Charcot Antarctic Expedition, 

At the time of the first French expedition, organ- 
ized and conducted by the eminent explorer, Dr. Char- 
cot, the circumstances were such that the preparations 
had to be made within a short time, and the resources 
which were placed at the explorer’s disposition were 
quite small and insufficient. Nevertheless, the scien- 
tific results of this expedition were considerable. En- 
couraged by this first success, and stimulated by the 
conviction held by scientists of all countries that there 
is an immense amount of work to be done in the 
regions of the Antarctic which are so little known, Dr. 
Charcot, not long after his return to Paris, 
decided to organize a new expedition. The 
Académie des Sciences then charged a com- 
mission composed of MM. Mascart, Per- 
rier, and Bouquet de la Grye, to draw up a 
report upon the results of the first expe- 
dition and upon the utility of a new one. 
Following the reading of this report, the 
Académie decided that it would be of great 
scientific value, and placed the project 
under the patronage of a commission com- 
leading scientists, with instruc- 
out the scientific part of th« 
programme for the new expedition. The 
work will bear upon the questions of 
geography, physics of the globe, including 
magnetism, meteorology, at- 
electricity, tides, ete. also 
astronomical work, zoology, paleontology, 
geology, bacteriology, and other branches. 
Data from the Antarctic regions are now 
wanting so as to be able to co-ordinate the 
observations upon physics of the globe and 
especially atmospheric electricity and me 
teorology taken at different points. It is 
hoped that this want will be supplied by 
expeditions such as the present one, and 
that by elucidating the problem of the ex- 
istence of a permanent cyclonic or anti- 
cyclonic regime over the immense ice sur- 
face of the polar cap, we may be able to 
predict great atmospheric disturbances, to 
avoid or lessen cosmic disasters and to 
protect agriculture and navigation. On 
the same order of ideas, the knowledge of 
the densities of sea water, of ocean cur- 
rents, habitat and migrations of fauna, will 
facilitate the fishing industries and whale 
hunting in these regions. The estimated 
cost of the expedition is $150,000. Private 
subscriptions will no doubt furnish one- 
fifth of this amount, and there will remain 
for the government the sum of $120,000. 
Half this credi@ will be needed during the 
present year for the preparatory work of the expedi- 
tion, especially for building a special vessel which 
will be required. Upon the assent of the Minister of 
Public Instruction and the Minister of Finance, the 
government has just allotted a credit of $60,000 for 
the preliminary work. 


-— 


The navigable dimensions of the Suez Canal are 
now practically double what they were twenty years 
ago, the superficies of the vertical profile having heen 
considerably increased. 


posed of 


tions to lay 


gravitation, 
mospheric 
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THE NEW VIOKERS-MAXIM AUTOMATIC RIFLE-CALIBER 
GUN. 
BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 
The attention of European naval and military au- 
thorities has recently been centered in the new auto- 
matic rifle-caliber gun that has been designed by 
Messrs. Vickers, Sons & Maxim, Limited, and by whose 
we are enabled to describe and illustrate the 
many important improvements that have been em 
podied in this arm. It will be seen that 
tally the principle and design are the same as the 
famous light Maxim gun, the main 
difference being that a reduction 


courtesy 


fundamen- 
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tensile steel, from rust, it is coated with copper. The 
breech end is formed in the shape of a block having a 
stud on either side, called the barrel trunnion, and by 


means of which the barrel is attached to the recoil 
plates. 
The crank is fitted on the right with a handle, the 


lower surface of which bears on the roller and is of 
special curved form. It is fitted with a fuzee, to 
which are attached two links which connect it to the 
fuzee spring, the remainder of the crank being within 
the breech casing. The action of the recoil causes 
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the barrel these pawls push the belt one step to the 
left, placing a cartridge in position ready to be gripped 
by the extractor. On the under side of the feed-block 
are two retaining pawls actuated by a spring, which 
prevent the belt from slipping back; however, 
pawls can be released by hand if it is necessary to 
withdraw the belt. 

The muzzle attachment, which constitutes a prom! 
nent feature of this weapon, rendering greater accu 
racy in firing, consists of a disk clamped to the muzzk 
of the barrel, and a perforated sleeve which is con 

nected to the barrel gland by a 
kind of bayonet joint, 


these 





of 33 per cent in the weight of the 
has been effected by the 
extensive utilization of high-class 
steel and aluminium, as a 
tute for the gun metal hitherto em- 


weapon 


substi- 


ployed. Moreover, a great improve- 
ment in the firing accuracy has 


been insured by means of a new- 
pattern attachment, the 
purpose of which practically elim 
inates the accumulation of fouling, 
and enables the gun to be fired con- 
tinuously without losing any time 
in cleaning out the 
essential in the original weapon. 
The water jacket is made of thin 
corrugated tubing, whereby 
great girder strength 
with lightness is procured, in addi- 
the larger 
trunnion block 
the ad- 


muzzle 


barrel, as is 


steel 
combined 


tion to provision of a 
cooling The 
is made of steel, and 


area. 


has 








comprising 
a series of segmental which 
enables the sleeve to be rapidly 
and easily removed. The front 
of the concave, 
disk is cup-shaped, coming almost 


lugs, 


part 


sleeve is and the 


up to the front part of the sleeve 


when the barre! is fully heme. In 
firing, the gases escaping from the 
deflected by the 
shaved the barre! to 
the rear after each discharge, 
eliminating to a great extent much 
of the fouling accumulation, 


muzzle are cup- 


disk, forcing 


and 


The action of the gun is as fol- 
lows: The gun is loaded, i. e. one 
cartridge is in the barrel, and an 
other is in the belt in the feed 
block immediately over the cart 
ridge chamber By pressing the 


trigger lever, the cartridge in the 
barrel is fired, and through the ex- 
plosion the recoiling portion moves 


backward, the crank is rotated suf- 








vantage of being much lighter in 
weight; while the fact ap- 
plies to the end cap. The feed and 
handle block are made of high-class aluminium alloy 
with the working parts of steel as in the original gun. 
The trigger bar is made of steel, and is of a much im 
proved pattern, making it impossible for any debris to 
remain in front of the hand sear, so that it 
lutely impossible for the gun to be fired accidentally 
without actually pressing the trigger lever. 

The gun is entirely automatic in its action, and is 
fed automatically with cartridges from a belt, and the 
firing being controlled at will by means of pressure 
applied to the trigger lever at the rear. The weapon 
of two essential features—the and 
parts. The automatic operation is 
insured by two forces—the explosion of the charge, 
which forces the recoiling portion backward, and a 
strong spring known as the fuzee spring, which carries 


same 


is abso- 


consists recoiling 


the non-recoiling 


it forward 

The recoiling portion includes the barrel and the 
firing mechanism, which move to and fro upon guides 
attached to the frame, the requisite motion being im- 
parted by the recoil, the energy of which is stored up 
and regulated by means of the fuzee spring The 
functions of the mechanism or lock are to receive the 
the belt, intro- 
chamber of the 


live cartridge from 
duce it into the 
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the fuzee spring to extend and wind the links, which 
are attached to it, about the fuzee, so that when the 
crank handle is immediately forward, the fuzee spring 
is not only extended about one inch by the recoil of 
the barrel, but is further extended by the winding of 
the links on the fuzee. Immediately the recoil action 
is expended, the fuzee spring pulls the recoiling por- 


tion back into the firing position This movement 
unwinds the links from the fuzee, so that the crank 
handle flies back and strikes the check lever, which 


is so constructed that, when the crank handle reaches 
the stop, it is prevented from rebounding. 


The non-recoiling portion comprises the frame and 
outer casing, including the water jacket which sur- 
rounds the barrel. The jacket is made of steel, and 


holds about seven pints of water for cooling the barrel 
during firing, being fitted with a valve to permit the 
steam thus generated to escape. The ejector tube is 
placed under the water jacket, and being fitted with a 
spring, prevents the shells from falling back into the 
gun during firing When the jacket is filled with 
water, about 2,000 rounds may be fired at short inter- 


vals without replenishing the water supply. At the 


ficiently to extract the empty case 
from the barrel, and a fresh cart 
ridge from the belt fed into the feed-block. 
the backward movement of the mechanism, 
tractor drops down, bringing the cartridge in line with 
the chamber and the empty shell in line ith the 
ejecting tube. The rotation of the crank unlocks the 
breech, draws the mechanism away from the barrel, 
and cocks the main spring. The mechanism returns, 
pushing a fresh cartridge into the barrel and the 
empty shell into the ejecting tube. Then, when the 
the extractor is moved upward, its 
grooves engaging with the next cartridge in the belt 
and leaves the empty shell in the ejecting tube. By» 
simply pressing the trigger lever, the gun will fire as 
long as any cartridges remain in the belt. 

By the substitution of gun metal by aluminium and 
high-class steel, the weight of this weapon has been 
reduced to 40.5 pounds, whereas the standard suto- 
matic rifle-caliber Maxim gun weighs 60 pounds, rep 
resenting a saving in weight of 19.5 pounds. 

For use with this gun, a light tripod has been de- 
signed, the weights of all the component parts having 
been kept as low as possible consistent with stability 
during firing. Steel tubing is used for the front iegs, 
being at the upper end of 
longitudinal slot for attach 


During 
the ex 


breech is closed, 


there 
each a 





gun, fire it, and then eject the 
empty shell 

The side levers are so construct 
ed that when the lock is 
bled, they the axis pins 
the tumbler and hand sear, so that 
they be shaken out The 
advantage of this arrangement is 
that the necessity for securing the 
pins with wire rhe 
side levers are not pivoted on studs 
to the sides of the frame, are 
secured on an axis pin which passes 
through the frame and the longi- 
tudinal slot in the firing pin. There 
is a bayonet joint for attaching the 
side levers to the connecting rod 
while an adjusting nut is placed on 


assem 


cover for 


cannot 


is overcome 


but 


this connecting rod, so that the 
distance between the face of the 
extractor and the barrel may be 


adjusted. 
The extractor 
of a connecting pin, form one 


means 
sin- 


levers, by 








ment to the stud on the pivot, 
while a spiked shoe at the lower 
end prevents it from digging into 
the ground When folded up, the 
front the tripod lie along 
leg, and are secured 
The 
leg is also a steel tube, the top end 
the 


lower 


legs of 
the 
together 


side rear 


with a strap rear 
fitting into a socket at 
the the 
rying a flat shoe to prevent it from 
the 


rear of 


pivot, with end car 
There is 
thi 


seat 


inkir into ground 


1 bracket and a collar on rear 
attaching the The 
latter slips into the collar, and is 


secured to the seat bracket by 


leg for 


two 





bolts) Thin steel plate is used for 
the seat, flanged and pressed into 
shape. To facilitate carrying the 
tripod, there is a longitudinal slot 
cut out at each side to form han 
dies. Extensive trials with this 
mounting have shown, that net 
withstanding its light weight, 29.5 
pounds, as compared with the 





gle and 
bearings at the bottom on the lock 
frame. These the 
extractor during the period 

of action, and at the limit 
motion. The main spring is simply held in position 
by a recess formed in the lock frame without the aid 
of a pin. The extractor itself is only slightly different 
from that in the original gun, the lower lugs of the 
lever having been removed and the tail spring dove- 
tailed in. 

The recoiling parts are mounted inside the non 
recoiling section, and are comprised of the barrel, the 
two recoil plates which carry the lock, and the crank 
In order to protect the barrel, which is made of high 


piece, are supported by 


levers support 


whole 


same time its downward 


maximum 
boil after about 700 rounds have been discharged. 
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firing capacity, the water commences to 


The gun is supplied with cartridges from a belt 


placed in an ammunition box on the right-hand side 
of the gun, 
gun by means of the feed-block, and as it 
through the cartridges are withdrawn by the action 
of the mechanism. On the top of the feed-block is a 
slide, which is made to move laterally by means of 
the cranked lever. 
held up by a spring. At each forward movement of 


The loaded belt is introduced into the 
passes 


Two pawls are fitted to this slide 


weight of the former type of tripod 
pounds—great steadiness is 

obtained during firing. The appre 
ciable economy that has been effected In the complete 
weight of this new weapon, which is only 70 pounds 
as compared with the 109 pounds of the standard 
service arm, insures greater mobility, and renders it 





highly serviceable both for naval and military opera- 
tions. 
tp — 
A HOME-MADE AIRSHIP. 
BY H. G6. MOORE 
Inspired by the aeronautic exhibition at the St. 
Louis Exposition, Cromwell Dixon, a 15-year-old lad 
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With his mother's aid alone, 
slight 


along this line himself, 
he designed and Luilt two airships, the last a 
The boy's 


him too young to attempt to fly with a powerful motor, 


improvement over the first. mother believed 
and he began on the idea of a foot-power machine. He 
‘aky 
ing much the form of a huge 


calls it a cycle.” He secured a silk gas bag hav- 


lemon, 32 feet long and 
For this he designed and personally 
The bag he fills with hydro- 
Taking 
and the 


through 


15 feet 


made a 4-inch mesh net 


gen gas produced with home-made generators. 


an ordinary bicycle, he removed the wheels 


forks, leaving only a triangular frame supporting the 


handle-bars, and the pedals and sprocket 


latter he 
Behind the framework he placed a silk 


seat, the 


wheel The geared to rotate a two-bladed 


silk propeller 





rudder with a bamboo frame, manipulated by means 
of cords runping forward to the handle bars The 
main frame of the airehip is built of slender spruce 
rods, On this frame the mechanism is supported, and 
to it the gas bag is attached by means of the net. 
Young Dixon has succeeded in making successful 
ascents with his “sky cycle.” 
— — tm 
AN IMPROVED LATH CUTTER. 
The accompanying engraving illustrates a machine 


adapted for cutting stock of a regular shape into 








of Columbus, Ohio, resolved to make some experiments 
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The tread of the wheel is protected 
preferably by a hard-rubber tire, although a tire of 
metal, wood, or composition may be used. The form 
of the wheel is illustrated herewith. As may best be 
seen in the cross-sectional view, the wheel comprises 
a body section A, formed of a tread portion with an 
inwardly-extending annular flange, and a hub section 
composed of two disk members B and C, which are 
firmly fastened together by bolts or rivets F. The 
disks B and OC are so formed as to provide between 
chamber, in which the pneumatic 
From this chamber outwardiy the 
disks are spaced apart to receive the flange of the 
body section A, which bears against the tube D. Op- 
posing grooves are formed in the inner faces of the 
disks B and C to receive hydraulic or other packing, 
so as to render the connection between the body and 
hub sections dust and water proof. A series of open- 
ings are formed in the flange of the body section, and 
passing through these openings, are a set of bolts Z, 
which serve to connect the disk members B and 0. 
The openings are much larger than the bolts, and al- 
low a limited movement between the body and hub 
sections of the wheel. It will be evident that in 
practice, the weight supported by the wheel will be 
carried by the pneumatic tube interposed between the 
flange section A and the hub. The tube D may be 
either a pneumatic 


ing qualities. 


them an annular 
tube D is placed. 








re 





a solid rubber 
cushion of 


7 tube, 

ring or a 

rubber. 
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AN IMPROVISED 

TANDEM. 

The following sug- 
gestion culled from a 
Spanish paper and 
sent to us by the Rev. 

















R. White, S.J., of 





AN IMPROVED MACHINE FOR CUTTING LATHS, 


stated, the machine comprises a single 
from the stock, 


Briefly 
horizonial saw adapted to cut 


lathes 
a slab 
and a series of vertical saws, which subsequently cut 
the siah vertically into a number of laths of the proper 
The be of any irregular shape, 

face is flat. The machine is formed with 
over the 


thickness stock may 


provided one 
travei on guides 


# carriage A, mounted to 


this carriage be- 


saws The stock B is supported by 
tween a pair cf jaws. One of these jaws is fixed, and 
the other, which is attached to a hand lever, is nor- 


means of a spring 
This is set at the 


the stock by 
is shown at @ 


mally vreseed against 
The horizontal saw 
required height above the table of the machine, so as 
to cut the stock into slabs of a thickness equal to the 
width of the laths Immediately back of the saw C 
is a gang of saws D, which operate on the slab as it 
The saws D are 
mounted in a hinged 


horizontal saw C. 


spindle 


issues under the 
keyed to a 
frame, so that they may be moved up or down, accord- 
which they 


common 


slab on are 


frame 


thickness of the 
The hinged is connected 
bell-crank levers FB, which, in 
hand lever F. By moving 
lever the raised or lowered, 
will be understood that in feeding the 
stock to the saws, the carriage is moved by hand along 
the guides A patent on this improved lath cutter 
has recently been granted to Mr. Herschel Oldham, of 
Deland, Volusia County, Fla. 


ing to the 
adapted to 
by links to a pair of 
to a 
saws may be 


operate 
turn, connected 
this 
as desired. It 


are 
hand 
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IMPROVED VEHICLE WHEEL. 

Instead of placing the pneumatic tube of an auto- 
mobile wheel on the tread, where it is most subject to 
wear and is in danger of being punctured, 
Mr. join H of Marion, Ind., devised a 
wheel in which the tube is located midway between the 
thus protecting the tube from rup- 


constant 
Forrest, has 
hub and the tread 
ture and, at the same time, preserving all its cushion- 





Ybor City, Fla., may 
be found useful for 
bicyclists who travel in company. In the case of a se- 
rious puncture, or other accident to the front wheel of 
one of the bicycles, if repairs cannot readily be made, 
a practical remedy is to detach the injured wheel and 
fasten the front forks of the bicycle to the hind wheel 
of another machine, as shown in the cut. In this man- 
ner the cyclists may complete their journey with the 





AN IMPROVISED TANDEM. 


the crippled 
do so. 


inconvenience of having to 
think it desirable to 


sole carry 
wheel, should they 


www 


AN IMPROVED BENCH STOP, 

Carpenters’ benches, as ordinarily constructed, are 
provided with holes in the apron of the bench, in 
which pins may be inserted to support one end of the 
board while the opposite end is clamped in the vise. 
This method of supporting the work is not without 
its faults. The pins are apt to work loose and drop 
out and, furthermore, they do not hold the work firmly 
against the apron. In the accompanying illustration, 
we show an improved form of bench stop, which may 
be locked in the holes in the apron, and which is 
formed with a jaw adapted to clamp the work tightly 
against the apron. Fig. 1 shows a bench equipped 
with this device. At A is the usual vise, which sup- 
ports one end of the work B, the opposite end being 
supported by the improved bench stop @. The con- 
struction of this bench stop is shown more clearly in 
Figs. 2 and 3. It will be seen to comprise two mem- 
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bers, D and 2, which are hinged together. When in 
closed position, these members are in the form of a 
pin. Mounted on the outer end of the member Z jg 
an eccentric F, which is adapted to bear against the 
lug G, formed on the member D. The eccentric is pro- 
vided with a handle, and by depressing this handle, the 
two sections D and E are swung open, thereby locking 
the stop in the apron. The section EZ carries a jaw 
H, which bears against the work B and clamps it to 
the apron. A patent on this improved bench stop hag 
recently been granted to Mr. Merton R,. Raynesford, 
of Ellis, Kansas. 


tt +-@ 





ODDITIES IN INVENTION. 

ADJUSTABLE Support ror Cuarrs.—A resident of Chi- 
eago has devised a support for chairs, whereby the 
chair seat may be adjusted to any desired height. The 
accompanying illustration represents this adjustable 
support as applied to a rocking chair, although it will 
be evident that it could be used equally as well on any 
other type of chair. Secured to the under side of the 
seat, at the rear, is a rack formed of spring metal. 
The rack is adapted to engage a transverse rod, which 
is mounted to slide toward the front or the rear of the 
chair seat. A pair of supports are hinged to this rod 





at their upper ends, while their lower ends are secured 
in sliding adjustment with the rockers at the rear, 
Another pair of supports run diagonally from the for- 
ward ends of the rockers to a pair of brackets at the 
rear of the seat. These supports are journaled cn a 
common pivot where they cross each other. It will be 
evident from this construction that by lifting the rack 
out of engagement with the rod, the supports attached 
thereto may be swung on their pivot to the rear and 
thus raise the chair seat, or forward to lower the chair 
seat. The teeth of the rack are preferably inclined 
rearwardly, so that when it is desired to adjust the 
seat to a higher level, it will not be necessary to lift 
the rack. 

Mepicine Spoon.— The accompanying illustration 
shows an improved spoon, which will prove of value in 
the nursery or the sickroom. The bowl of the spoon 
is provided with a cover, which is cut away at the end 
to permit pouring out the contents of the spoon with- 
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out spilling. The cover is formed with a lip which 
fits into a groove in the edge of the bowl, so that it 
will be sealed against leakage. When it is desired to 
fill the spoon the cover may be readily swung to one 
side, and it may be entirely removed to permit of clean- 
ing the parts. The bowl of the spoon is formed with 
graduation marks to indicate a teaspoonful, a dessert 
spoonful, etc., so that the quantity of liquid may be 
easily measured. The handle is so shaped that when 
the spoon is laid on any flat surface, the bowl will be 
held level to prevent spilling of the contents. 

_ ee 

Mrs. Chadwick, wife of Admiral Chadwick of the 
U. S. navy, has invented a carrier for the removal 
of disabled scldiers from a battlefield. 

One of the greatest advantages of the invention lies 
in the fact that the wounded soldier can be carried in 
an upright position, so that the loss of blood is dimin- 
ished in many cases. Another important item is that 
when the wounded man is being carried between two 
comrades, the latter would have free use of their arms 
for handling their muskets, The whole device weighs 
only six pounds, 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 

HAT-STUD.—H. W. Spnicut, New York, 
N. Y. ‘The invention has for its object to pro- 
vide means simple in construction, effective in 
operation, and comfortable in use, adapted to 
space the sweat band of a hat from the fore- 
head of the user, and thereby ventilate the 
interior of the hat. The body of the stud is 
of a yielding nature and readily conforms to 
the shape of the forehead. 


Electrical Devices. 





TELEGRAPH OR ELECTRIC WIRE POLB. 

S. H. SUMMBRSCALES, Winnipeg, Manitoba, 
Canada. The pole is such as used for sup-| 
porting electric conductors, and is intended to} 
be especialiy useful in supporting wires of all 
kinds, such as electric light, telegraph, or long- 
distance transmission wires. The object is to 
produce a durable provided with means 
for attaching the arms or cross trees to the! 
of the pole. | 


pole 


body 


Farmers, 
HARVESTER.— 


Of Interest to 
SUGAR-CANE AND CORN 
E. B. Srarrorp, New Orleans, La. This im- | 
proved machine adapted to cut and top 
sugar cane, corn, or similar crops and to deposit | 
the same in bundles, stacks, or to 
deliver it into carts or other receptacles. The 
severed near the root} 
simultaneously. 


is 


piles, or 


cane or corn stalks are 
and also topped practically 
EGG-TESTER.—C. M. Rexep, Mountain View, 
Oklahoma Ter. This is an apparatus for use 
in testing eggs and handling them during the 
testing operation that the latter may be 
effected with great rapidity. When all have 
been inspected, the cover is opened and swung 
back, and unsound eggs indicated by the marks 
are removed by a wire forceps, or other means. | 
The sound eggs may quickly removed from | 
the tester and transferred to an empty filler} 
and the lifter is left free for renewing the 
operation. | 
EGG-LIFTER.—C. M. Rerp, Mountain View, | 
Oklahoma Ter. The device is adapted for use 
for depositing eggs for lifting and re 
moving them from, receptacle, Also 
adapted for use for holding or supporting eggs 


80 


be 


in, and 


some 


while their transparency is being tested to 
determine their soundness rhe lifter removes 
from the case a large number simultaneously, 


and deposits them in the case again or in any 
other receptacle. 


EGG-CASE.—C. M. Reep, Mountain View, 
Oklahoma Ter. The improvement is in porta- 
ble cases or boxes for holding and storing 
eggs and particularly adapted for the use of 
farmers and storekeepers The several egg 
holders are easily accessible so that they may 
be successively removed in less time than re- 
quired in a case made in the usual manner. 


SELF-DUMPING HAY-RAKE. - A. H. 


Hocen, Geddes, 8. D. The invention has ref-| 
erence to improvements in self-dumping hay 
rakes, and is designed to automatically dump 
the rake as soon as loaded, without interfer- 
ence on the part of the operator; also to | 
automatically dump the hay each time at the | 
same point on the field, thus establishing 
continuous rows of hay, commonly known as 


windrows. 


Of General Interest. 
DEVICE FOR APPLYING MEDICAMENTS. 
S. A. Winsor, Ill The object of 
the inventor is to provide a device to be used 


Chicago, 


| signed 


for applying salves or ointments, and with 
which the medicament may be thoroughly and 
evenly distributed upon and rubbed into the 
cuticle, while at the same time the affected 
surface is beneficially acted upon by the fric- 
tion of the operation, of advantage, for in-| 
stance, in the cure of dandruff or kindred 
diseases. 

CANDELABRUM.—0O. H Van GUELPEN, 


New York, N. Y. The purpose of the improve- 
ment is to provide a construction of candel- 
abra, wherein the arms can be quickly and 
conveniently placed in position and securely | 
locked in a simple manrer, and wherein the 
arms adapted to the standard of the device 
can be made to extend therefrom at different 


angles and yet be rigidly held in position, and 
wherein the standard may lengthened or 
shortened at will. 

APPARATUS FOR DISPLAYING 
NATED MULTICOLORED SIGNS OR ADVER- 
TISEMENTS.—H. W. Curnnery, 118 Millais 
road, Leytonstone, Essex, England. A stencil 
in this instance bearing the inscription or de-| 


be 


ILLUMI-| 


sign 


of a beam of iight (natural or artificial) 
which is transmitted through a multicolored 
translucent medium and projected by reflec- 
tion. The word stencil means a sereen whereof 
some portions are translucent, others opaque, 
the boundaries between being of such config- 
uration as to present an outline or outlines, 
constituting an inscription or design visible 


by light projected through translucent portions 


from the back of the screen. 
AQUATIC STAGE.—E. Wakerietp, New 
York, N. Y. The principal object in this in- 


vention is to provide a stage that can be quick- 
ly erected on the stage of any theater without 
disfiguring it making it to use 
the stage in the ordinary way at a few min- 
utes’ notice. It is therefore possible to have 
an aquatic scene in one act of a play while 


or impossible 


| improvement 


| vessel, 


the remainder of the scenes may be on the 
permanent stage with the usual scenery, etc. 

PROCESS OF TREATMENT OF CLAY 
CHALK.—J. N. SuyMaAnsxki, Louisville, Ky. 
Chalk is usually placed on the market for 
tailors’ use in the form of thin, rectangular 
pieces tapering in cross section at both sides, 
providing opposite sharpened edges. This chalk 
has many weaknesses and the inventor has dis- 
covered a treatment of clay chalk which does 
not impair its marking qualities, removes 
largely its soft, fragile character, and renders 
it capable of much longer use than the com- 
mercial article. 

SPRAY DEVICE.—W. A. Speakman, Wil- 
mington, Del. The essential objects of the in- 
vention are to provide a device which may be 
accurately regulated as to the amount of water 
or liquid passing from the same, and so ar- 
ranged that all parts are subject to ready ac- 
cess to permit inspection, adjustment and re- 
pair, without removing it from its permanent 
setting. 

TOE-WEIGHT FOR HORSES.—M. McNat- 
Ley and E. W. Brerz, St. Louis, Mo. In the 
present patent the invention has for its pur- 
pose the provision of a toe weight having 
novel, simple parts that are adapted for quick 
assemblage into complete form, and that is 
readily secured in place on the toe in a relia- 
ble manner, without injury to the foot of the 
animal. 

CAMERA.—B. L. Hats, New York, N. Y. 
One purpose of the invention is to provide a 
construction wherein the focusing mirror is 
rigidly secured to a _ tension-controlled shaft, 
the latter mounted to turn In the frame against 
which the mirror has bearing when in focusing 
position, and to provide a second frame loosely 
mounted upon the shaft, adapted to carry the 
ground glass and focusing hood, the bearings 
for the latter or hood frame rendering the 
frames, mirror and shaft light tight at all 
points under all positions of hood frame and 
mirror. 

DOUBLE-ENDED OR 8-HOOK.—BE. J. Huu, 

Victoria street, Westminster, London, Bng- 
This S hook comprises a hook proper 
and a mousing link which is independent of 
and wholly separable from the hook and can 
therefore be disconnected from either or from 
both ends of the hook at will, yet without 
being necessarliy detached from the hook as a 
whole, so that both loops (instead of one as 
usual) may be opened to permit engagement 
with or disengagement from closed eyes, with- 
out the risk of the link being accidentally lost. 

HYPODERMIC-NEEDLE CLEANER.—G. T. 
Barr, San Antonio, Texas. Hypodermic nee- 
dies are of different sizes and diameters, and 
to properly clean them a drill should be intro- 
duced of a cross section substantially equal to 
that of the opening of the needle. With this 
cleaner, the drills suitable to different size nee- 
dles may be quickly introduced into the handle 
by pushing them into the recess, and disen- 
gaged by lifting upon the thumb-piece to re- 
lease the catch. 

TOE-CLIP.—F. J. McMontes and W. H. 
McMontes, Portland, Ore. In this instance 
the invention has reference to toe-clips of the 
general type described in the Messrs. McMonies 
patent formerly granted to them, their present 
consisting in certain details of 
construction whereby the means for attaching 
the toe clip to the pedal are greatly simplified. 

BOILER-FLUE FASTENING.—W. H. Bor, 
Jn., Ghent, Minn. In the present patent the 
invention pertains to improvements in means 
for securing flues in flue sheets of boilers, the 
object being the provision of a simple device 
by means of which a flue may be tightly 
clamped to the flue sheet, obviating the usual 
practice of expanding the flue. 

FILING-CABINET.—W. A. Ginonpy, Beattie, 
Kan. The invention pertains to certain im- 
provements in filing cabinets particularly de- 
for the filing of sheet music, news- 
papers, pamphlets, books, magazines, docu- 
ments and the like, and the object is to pro- 
vide means whereby any desired sheet or folder 
may be instantly identified and removed from 
the cabinet. 

HOLLOW STONE STRUCTURBE.—A. AN 
auLoro, New York, N. Y. A purpose of the 
invention is to construct a rustic stone struc 
ture in the form of a vase, urn, or other hollow 
which vessel will have a facing of what 
is generally known as natural or cobble stones, 


11 
land. 


land to provide a means whereby the stones 


| 
to be exhibited is interposed in the path} 





will be durably held in place no matter what 
design or pattern may be employed in the con- 
struction of the article. 

BATH-CABINET.—C. W. Groover, Valdosta, 
Ga. The invention refers to cabinets for 
steam or medicated vapor baths and Is espe- 
cially useful as an attachment for and in con- 
nection with bath-tubs of the usual kind. The 
aim is to provide a cabinet or cover by means 
of which the ordinary bath-tub can be con- 
verted into a steam or vapor bath, which is 
capable of being removed and packed small 
when not in use, and which the bather can 
manipulate without assistance. 

WALL STRUCTURE.—W. P. Francis, Pen- 
sacola, Fla. This invention relates to im- 
provements in wall structure for buildings or 
the like of a composite character, that is, hav- 
ing inner and outer facing walls of brick, 
tiling, or other manufactured hard material, 
and a filling of concrete, the main object being 











| 


| tion refers to certain 
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facing or inner and outer walls from bulging WRENCH,.—-A. L. Moss, Sandusky, Olio. As 


out while tamping the concrete fillings, thus 
providing a perfectly smooth wall. 


HIGH EXPLOSIVE.—W. 8. WincHESTER, 
Chanute, Kan. The invention consists of a 
new composition of matter in liquid form to 
be used as a high explosive which shall be 
stronger than nitro-glycerin, much safer to 
handle, and practically non-freezing. This new | 
high explosive is to be used as such alone, or} 
as an ingredient in the manufacture of other 
explosives. 

CASEMENT-WINDOW.— I. Wr6sLewsk1, 
Warsaw, Russia. The invention relates to im- 
provements in casement windows or windows 
having swinging connection with the casings, 
and in which when closed there are practically 
air and dust proof joints between the sash 
and casing, the main object of the invention 
being to provide a means for slightly raising 
the sash, permitting it to swing. 

ORE-CONCENTRATOR. — J. CC. TarMan, 
Denver, Col. In this patent the invention 
refers to concentrators using a riffled moving 
endless apron, and its object is to provide a 
new and improved concentrator arranged to 
insure a quick and thorough separation of the 
valuable metallic particles from the tailings 
in a very simple and economical manner. 

SUPPORTING-PLATE.— 8. H. SumMMeEr-| 
SCALES, Winnipeg, Manitoba, Canada. The in-| 
vention pertains to a structural plate or sup- 
porting plate to be used in various construc- | 
tions as an auxiliary support. The object is 
to provide a plate of this kind having a form 
especially adapting it to its purposes so that | 
it may be readily secured to the object which | 





it supports and also to the members upon | 
which it rests. 
HOLDER.—F. L. Lyman, 8t. Louis, Mo. | 


This device is for use in holding a book in| 
an open position, and the inventor's object is | 
to provide a holder, more especially designed | 
for use on the shelf of a piano, organ, or a} 
similar musical instrument, and arranged to} 
hold a music book open at any page and with-| 
out danger of marring the instrument or tear- 
ing or injuring the book cover or the leaves. 

INHALER.—J. W. Horner, Columbus, Ind. 
This inhaler is for use in the administration 
of nitrous oxid gas or other gases. The in- 
haler is provided with valves so arranged that 
during exhalation the supply of gas is auto- 
matically cut off and during inhalation auto- 
matically opened or re-established, thus avoid- 
ing waste of gas and making a considerable 
saving to a busy operator. 





BILLING DEVICE. W. R. Bonmert,| 
Larchmont, N. ¥. In this instance the inven 
improvements in billing! 


devices, and more particularly to means for 
holding a bill and the sales sheet or loose leaf 
of,a sales book while the bill is being made 
out, and at the same time, copied upon the} 
sales sheet or leaf of the sales book by means | 
of suitable transfer paper. 
REINFORCED CONCRETE 
8. H. Lea, Pierre, 8. D. This invention re-| 
lates to improvements particularly adaptable | 
for use as bridge piers, caissons, or the like, and | 
comprises a strong skeleton frame of stee! | 
having its inner and outer faces covered with | 
expanded metal or wire mesh and the annular | 
space filled with concrete. When this struc- 
ture hardens, it becomes a strong shell of the 
exact shape required and can be transported | 
and sunk in piace without the use of coffer-| 
dams or sheet piling. 





STRUCTURE.— 


} 

FIREPROOF CHRISTMAS TREE.—PF. L.| 
McGaHan, Los Angeles, Cal. While the con-| 
struction may be employed as a Christmas 


tree, it may be used as an advertising device! 
or a display rack, and when made upon a small 
scale may be employed’ as a toy. The tree 
may be mounted in various ways, and may be} 
lighted by gas, electricity, or candles. | 

COUPLING FOR UMBRELLA-HANDLES. 
C. Marx, New York, N. Y. The purpose of | 
this inventor is to provide a simple means for 
coupling the members of umbrella and parasol 
handles, constructed of more than piece 
of material, the coupling being so made that 
the handle in its entirety will not turn there-| 
on; and a further purpose is to provide a coup 
ling that can be applied directly to the stick 
or rod and be secured thereto. 


one 


Hardware, 
HAMMER.—H. C. Lyon, Howard Lake, 
Minn. This tool is adapted to be used for 
driving nails in shingles and lathing, and 


especially for overhead work. The hammer is) 
provided with means to contain a quantity of | 
nails, and to deliver them singly at the ball) 
of the tool and hold them in such position in| 
line with the hammer head that they may be 
partially driven into an object without being | 
handled. 

CUTTING-TOOL HOLDER.—F. A. Hummen, 
New York, N. Y. The instrument has been 
designed to operate upon a rod, shaft, tube, or 
the like, held by a chuck or a face-plate and 
dog, or in any desired manner, at the head 
center of a lathe so as to be rotated, and it ia 
intended to be applied to the work and held 
by hand or other means in a stationary posi- 
tion centered by the lathe and fed up to the 
work by the tail center or other means so that 
upon rotation of the work the operation will 
be performed upon it by the stationary cutting 


to provide a simple means for clamping the} tool. 


which 


| cleaning will be very 


the 


no swinging movement of the handle is reguired 
in this improvement it is evident that the 
wrench can be used to great advantage fer 
turning bolts, nuts, and the like located in 
places not readily accessible to an ordinary 
wrench The tool may, however, be ased as 
an ordinary wrench. Mr. Moss has invented 
another wrench such as shown and described 
in his application for former Letters Patent 
of the U. 8. Its object is to provide a new 
and improved tool, more especially designed for 


turning nuts, screws, and other articles in 
places not easily accessible by ordinary 
wrenches. 

WRENCH.—R. A. Smrra, Laureiviile, Pa 
The wrench comprises the combination of a 


toothed shank with a fixed and siidire jaw, 
and a frame constituting an attachment of the 
jaw comprising an interrupted screw jowmaled 
concentrically at its ends in the frame of the 
jaw, the lever secured to one of the serew 
journals and adapted to fit around the wrench 
shank, and a spring adapted to engage at its 
free end with the shoulder of the tever for 
locking it In closed position, both lever and 
apring lying flush with the slotted head, 





Meating and Lighting. 
STOVE.—-W. B. Kime, Boise, Idaho. The 
stove is especially designed for military or 
camping uses. The object of the invention Is 
to provide a stove strong, light, and durable, 
and which can be packed into a small compass 


by placing certain parts within other parts. 
The oven is adapted for cooking of food 
through chambers for the circulation of het 
gases from the fire. 

STOVE, FURNACE, OR DRUM.—J. Hi. 
Hanson, Alikin, Minn. The hot gases are 


brought into close contact with the outer wal! 
of the stove so as to give opportunity for the 
wall to absorb the heat from them. An ar- 
rangement of disks tends to choke the flow so 
as to give time for this heat absorptiun. There 
is no danger of an actual choking of the draft, 
as the area of annular spaces surrounding the 
disks through which the gases pass, is always 
equal to or more than equal to the area of the 
stove pipe. 


Household Utilities, 

PNEUMATIC MIRROR-BRACKET.—G. W. 
Dayton and 8. P. Horatine, King City, Cai 
The invention refers to brackets for supporting 
mirrors, and has for its purpose peculiar and 
novel means specially intended for holding a 
mirror but adapted for other uses. It resides 
in a bracket employing pneumatic, or suction, 
devices, providing ready means for attachment 
of the bracket to any suitable perpendicular 
plane. 

IRONING-TABLE.-A. EB. Faenwecn, Indian- 
apolis, Ind. In the present patent the vertica) 
frame is telescopic, and the prop which sup 
ports the froning-board proper in hortgontal 
and working position is also telescopic, so that 
the board may be adjusted vertically at dif- 
ferent heights to accommodate ironers of dif 
ferent stature. 

FRUIT-JAR HOLDER.—Anyiz F. Hoayer, 
Enid, Oklahoma Ter. Of the several features 
of this invention the most important is the 
connection between the funnel and standard, 
permits the former to be or 
lowered or swung laterally, and which causes 
the weight of the funnel to automatically jock 
the same in any position, adjusted. Hxtending 
outwardly from the funnel adjacent to its 
upper edge, is an eye embracing a standard tut 
of sufficient size to move freely upon it when 
the axis of the ring is alined with the axis of 
the standard. 

PNEUMATIC CLEANER. Ricwurer, 76 
Boulevard Michel Brézin, Seine et 
Oise, France. This apparatus allows of acting 
inside the carpets and the like, so that the 
efficient. The pipes are 
pillows, eider-downe, 
rotation of a screw 
pipes spreads through 
which latter is sucked in & 
a pipe. 


ralsed 


~A. 
Garches, 


or 
All 
and 


clothes, 
by suitable 
from the 
re the dust, 
chamber and earried off by 


inserted in 
carpets 
escaping 


moves 


WINDOW-SCREEN.—-8S. EB. Sxnepexer, White 
Plains, N. ¥. There is provision in this in 
vention for a sereen in which the screen fs 


supported upon a roll and in which the sereen 
may adjusted and secured in position as 
desired. The invention is particularly useful 
in connection with devices in which the screen, 
intended to prevent the entry of insects, dust, 
etc., through the window, is adjustable. 
CLOTHES-PIN.—C. W. Orr, Pittsburg, Kan 
The object of the inventor is the production of 
a clothes-pin which may be readily applied and 
and which will operate to hold 
securely. A further intention t« 
to give the pin a form which will enable the 
same to be readily gathered upon a holder. 


be 


disconnected, 
clothes 


COOKING-STOVE.—F. Onpesreck, New Ath- 
ens, and C. T. Tayion, Mount Sterling, Il. 
In this cooking stove, fresh heated air is 


admitted to the oven, causing the evaporation 
to take place faster and thereby removing tie 
moisture from the material being cooked and 
causing such material, particularily bread, te 
bake much quicker. The number of flucs and 
dampers existing In the common form of cook 
ing stoves is reduced, and the means for pro 
viding air circulation through the oven resuits 
in thorough, even and healthful cocking of 
food. 
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SHUELE-SUPPORT.-J, McDowg.., Sa., New arranging packages in cases, its principal ob-| the condenser will be stopped more quickly 
York, N. ¥ in this patent the invention ject being to provide an effective apparatus to| than would be otherwise practicable, and also 
tains to improvements in shelf supports automatically accomplish this end. When case’ the danger of water being drawn into the cyl- 
mgre particularly to means adapted ifter case is filled, it is only necessary to sup-| inder of the engine will be avoided. 
readily secured to any bookcase or ca 1 kag through a chute and place the ROTARY ENGINE.—A. W. Corrret, Ari- 
provide a frm support for the shelf, t ' ' with their guide-frames upon the sup- zona Territory The cylinder rotates around 
port being capable of adjustment to hold port. When each has received its contents, the), stationary shaft, and may be utilized as a | 
shelf at any sultable « thor f e Is hdr > case is re . ' : 
helf a ati rar withdrawn and the case is ready for pulley for transmitting power, the steam or used 6 coenmrenines 
THIMBLI Guace F. Hotpen, New York oourt other driving fluid being introduced through yee eran. ; ; 
r S" | Names and Address must accom 
' ‘ ‘ > . T | : pany all letters or 
y The ect of the improvement t AIR-SHIT I. Haines, Colchester, I! sinang one end of the shaft and exhausted through no attention will be paid thereto. This is for 
produce a thimble which is adapted t fold ship is intended to be of strong and light con-| the other The cylinder or rotary casing car- eur information and not for publication. 
nto © ‘ that it 1 ‘ dilly truction embodying a novel for . Hing | . y E References to former articles or answers should give 
into a compa so that na ily 1 embc ing a nove orm of propelling| ries pistons which pass swinging abutments date of paper and page or number of question. 
urried in a lady's purse or card-ca Fur-,| means which when driven, act to overcome the| set in a bub which also contains the inlet and| ™4uiries not answered in reasonable time should be 
ther { produce a t whieh will force of gravity and simultaneously drive the! exhaust ports controlled by the abutments po nga e Mime pg be 
enal he thin! to be } ypened out) ship forward In one form the direction of| Automatic cut-off valves in the inlet ports are though we endeavor to reply to all either by 
for use, by a sim . ’ ts part travel is controlled by a rudder at the extreme! controlled by centrifugal governors. The cut- a in this department, each must take 
rear end, and the relative vertical position of] off valves are rotary valves, and give quick = /-e- to purchase any article not adver- 
the stern is controlled by rudders arranged at} and effective . , . . tised in our columns will be furnished with 
> . rice ? » action with small movement 
Machines and Mechanit¢al Devices, each side thereof, means belha provided tor| Reet cit , " addresses of bouses manufacturing or carrying 
COIN-CONTROLLED VENDING-MACHINE ; MUFFLER.—W. H. Smirn, Wichita, Kan. the same 
readily controlling the position of the rudders/ imp. opiect of th ; ; : Special Written Information on matters of personal 
A. ©. Wa : ‘ N.Y nr machine st a convenient part of the ship | 1e object of the invention is to provide a rather than general interest cannot be expected 
‘ , , tructed that , }new and improved muffler, more especially de- sei without remuneration. 
while those 4 n be cor tly used) FIBER-CLEANING MACHINE.—J. F. Fan-| signed for use on gasoline and like explosive | "“*9ti#e American Supplements referred to may be 
r ail gitim purpo th not be| 48, Monterey, Mexico This invention re-| engines, and arranged to deaden the exhaust | Books referred to promptly supplied on receipt of 
lates to improvements in machines for remov , » bina rice. 
disconnected from t rid ement forming a' ‘” at the same time allowing comparatively free Mi 
rt 4 me ‘ . —s inerals sent for examination should be distinctly 
portion of t ma ifter leaving the body (8 the outer covering and pulp of fibrous ma-! escape of the exhaust gases without producing marked or labeled 
ou latter the towels after having ‘Tia! Such as sisal, palma, lechuguilla and| undue back pressure tt le oe eee 
1 the . . ‘ ogous plant the object being to provide al ud ’ ‘ 
tutor madiiine for this purpess, siméle fa ccnsttes (10596). C. H. C. says: I am desirous 
lueted 1 ked eptacie t ! , , . : — CORPSE SS iS einesienle . . 
needle ’ by authorized persons, Un and by means of which the work may be Railways and Their Accessories. of constructing a large spark coil. Will you 
rapidly carried on = TV¢ A PIeTy ewe . , Please inform me as to where I could secure 
BORING-MACTIINI q J Wuereier, Bry “v , AUTOMATIC SAFETY-SWITCH. “ E the most reliable authority on the building of 
: : COIN - CONTROI FOR VENDING -MA-| Ryan, New York, N. Y¥. The object in this ‘ ; K 
mn City, N. ¢ ! machine accurate! er : induction coils, such as relates to the proper 
. . CHINES s. ¢ Gitperr, Jackson, Ohio. The)! case is to provide an arrangement which will , 
ters both squa ind und timbers at each end * “ dimension of core and size of wire to obtain 
invention refers particularly to automatic ma-| prevent accidents from trains running into 
and hold tl igainat rotary movement ' is * < the best results? A. SCIENTIFIC AMERICAN 
whitle ’ boris accomplished It provides chines of the vending class which are operated | open switches. The invention contemplates Smads 1402 , 10 : kel re ft 1 
tom hestae both end oo thm without the DY the insertion of a coin of a certain denom-| the use of a track device which is disposed in, f " - oll pr a9 1 rer & eg My 
f I ing th « P ver v on ‘ | : - nformatk > : 2-ine s . . 
eaalt ¢ ha i ' hifting it nd in | nation The object is to produce a machine| the track near the switch and which is con- — ms ~ ; ne pole - - . ce _ 
} it ‘ 4 Vaan ~ f s ends a ‘x¥celle - j ti . 7 1 mer 
the a , and permit entering and ump having means for controlling the coin, which| troiled by the position of the switch. The loco- Pe a iy ed a otis mae P rs ‘he 
" a’ . . eas . . , nent a ‘ sl = > ; ‘ 
ing means t m dependently and trans-| W!!l prevent the fraudulent operation of the| motive or some part of the train is provided t ; M oe ¢ haan my 4 oe hams ° . as _— 
g mean , ently ‘ t Oo Ms , se, # pe “m,"" ee. 4 
i H ’ } machine by a spurious or counterfeit coin.| with a trip device adapted to be struck by 4 z. : . _ — — ”y — 
versely of the machir in order that the tim . price $1 by mail. 
ber may be bored out of center when de SHOE-POLISHING MACHINE.—P. Cum-| the train device so as to cut off the power , lala “a : 
sired ming, Key West, Fla. The object among oth-| END-DUMP CAR.—H. 8. Porrer, Jersey = ‘*U?"!) 4. B. says: Please answer 
HIFPTING MECHANISM FOR rYPE- ers of this invention is the production of a| City, N. J. The purpose of the inventor is to the following questions in your columns of 
WRITERS i. B. Vipat, Habana, Cuba. More machine embodying a novelly-constructed brush} provide a railroad car adapted for construc- Notes and Queries Has charcoal been re 
particularly th ention relates to means for holder in which the brushes may be readily| tion usages, of large capacity, and which dis-| duced to the liquid state, and if so, is it of 
shifting the roller to bring different letters on and quickly changed to suit the different stages| penses with trestle work, and wherein the ®"¥ scientific use in that form? <A. We have 
the type levers Into operative relation there- and kinds of shoe-shining required, also to pro-| body of the car will dump at the end of the | "° knowledge of charcoal being liquefied The 
with rhe object is to provide means whereby vide a seat for the operator having suitable! bed or platform instead of at the sides, en- utility of such a process would depend on 
the shift key ma ” operated by the ball or foot power means for driving the polishers |} abling the material carried by the body to be the chemical and physical properties of the 
palm of the hand, thus leaving all the fingers FLY-TRAP w J. D. Branscom Mobile readily shoveled to either side of the track or product. We are inclined to think that use 
availa for operating the type keys Ala Devices are provided upon which flies | deposited directly upon the road-bed, thus ae be a vd it -" W ill ice — in a 
CARRIAGE-ACTUATING MECHANISM FOR| alight, and such devices which thus constitute| 8Teatly facllitating the building up of the TACUNM OF Bip Ty ae age megege 
TYPH-WRITERS 1. B. Vina, Habana, Cuba.| perches or roosts, are connected with spring | latter recap : pn _— Ss oe ee Psa “dl = 
~ ‘ ss thar 3 Vv r -ssure f » 4 
rhe improvement more particularly In means! actuated frames of box-like form, which are | LOG-UNLOADER.— A. G. Harsaven and C é e ned a “y ae. oe pe es 
- voint. 1e pressure ueous Vv ¥ . 
employed for returning the carriage to its hinged together and adapted to inclose the| W. Dererina, Seattle, Wash. The intention of a 6 sper aft — en ae a 
. 2 . freezing point of water is 4.6 mm. Hence in 
origina! position at the right-hand side of the roosts, and when released by manual operation | the inventor is to provide a new and improved . eialiiees - Man 26 we 7 tes 
. . F ac n of less H mm. < xercury 
machine after each line is written, and for) of trip mechanism, the parts assume normal | log unloader, which is simple and durable in|, annot be melt a ) ae 
a - , : ice c i) ve meltec 
rotating the roller to bring a fresh portion of working relation Outer sides of the frames| construction and arranged to form a perma 
iat ‘ y 26 ro, , > ar 
the paper into operative engagement with the are formed of woven wire which enables flies| nent fixture of the log-carrying car, and to (10598) C. N. M. says: I wish to learn 
type The urriage may be moved longitudin- to be destroyed by flame or water when en-| allow convenient and quick. rolling or pushing how much horse power a wheel will produce 
ally and the roller simultaneous!y rotated with trapped by closure « the frames | of the log from the car without danger to the in a stream running 4 miles per hour, 4 feet 
out removing elther hand from = the key RINDING-MACHINI C. F. McBee Ath | operator deep, 24 feet wide What is the best system 
board ens, Ohio. In the present patent the invention STATION-INDICATOR.—H. A. Hixr, Dela- fF ®@ Wheel, etc.? A. A stream running 4 
‘ 'E- WRI K S : ’ abans : . on . P les per . 4 fe ep, f 24 feet wide 
rYPE-WRITER CASI }. B. Vipan, Habana, | 1, an improvement in machines for use in bind-| field, Wis rhe invention refers to improve- ™iles per hour, . feet deep, and 24 feet wide, 
heen his improvement more particularly | 4, paper or other sheets, such, for instance,| ments in station indicators for railway cars would develop, if - Wome possible to utilize 
comprises a case designed to inclose all parts) 1. way-bills, checks, and the like It relates| and street indicators for street railway cars, all of the energy in the water, 0.6 horse 
xeept the k ! and | lesigned that) ,,, that class of machines illustrated in a| the object being to provide an indicator with POW*! With a paddle-wheel c overing the full 
ee ee a eperates walle melese former patent granted to Mr. McBee Mevable| the parts so arranged as to automatically and Choms-sectian of the stream, it would be porn 
within the cnse it is so constructed as to side plates may be readily adjusted to any| positively indicate the various places, thus possible to utilize more than one-third of the 
deaden sound when the machine ts operated,’ qosired width of book and secured in such ad-| not only adding to the general comfort of the ®2©V amount, or 0.2 horse power. rhe 
ar o permit tl one o » see t oO t . . ‘ P , “me erefore, as sugge it, seems 
ane : — : a ss he wort as justment by tightening devices traveling public but to relieve the attendants ™ heme, therefore, a — ee & eres 
ving done ‘ es all dus s . P ar eas . owever ‘re ssible 
it is being dor it exclud nll dust, thus it GuN ' . aenclealind Quiistee Cal.| from calling out the stations. hardly feasible If, however, it were possible 
is unnecessary to inclose the machine when . ° — » to obtain a fall of even a few feet, there is 
the latter is not. in operation The locking bolt may be relea . by either _ ROLLER-BI — I J. Epwarps, Los sufficient water here to give a valuable water 
“7 trigger. or b swinging lever u the reles, Cs The renti re “s im- > > ; . 
MECHANICAL MOVEMEN wW. B. Kinny rear tri r by a Ww ngin eve upon e| Angele al re =inve ntion relates to im power. With a fall of 10 feet, very nearly 
; : upper face of the lock frame, eaeh acting inde-| provements in roller bearings, and more par 10 I 7 " i 
Wellington, Texas. The invention has references , : = iorse power could be developed. 
. , pendently of the other When the bolt is|ticularly to means for spacing and guiding ” 
to whanical movements, the more particu : gf } says: jj y ind- 
= —— eo oo ‘* drawn to the rear by the trigger, the slot in| the rollers and carrying the end thrust. By (10599) G. R. B. says: Will you kind 
” ” . . y rovie : , : the upper face of the bolt permits passage of| supporting the rollers at both ends, they are ly oblige me by answering the following ques- 
me pe mechbanle otors t« me ¢ loved, . . ; . . “_—— nae om 
_ * — hs : rn cant 18 crank arm, and when the lever is turned to| always kept in alinement and in their proper tion in your Notes and Queries of the Screnti- 
inaran 1 yor) ‘ ’ 7 = oveTuctl . . % M ~ le . “ifle 6 
! aauiee f the , x “a un ; | rotate the pin, a curved depending arm turns) place, and it is impossible for one end of| FIC AMERICAN? What is the specific heat at 
Increnses the power o ‘ tor BO ‘ eRg . | on . , 7 on . ‘ am 
¥ phen : r ~~ the Upon its pivotal connection with the bolt with-| any roller to get ahead of the other. about 250 deg. F. of syrup of such a consistency, 
energy than usua required in operating the . +. saline 7 3 " = ¢ . ths i ‘onte ing such ¢ mot w or 
‘ out affecting the trigger Manipulating th AUTOMATIC LUBRICATING APPARATUS. wer is, containing such an amount of = 
swinging plate upon the upper face of the lock T Yanreo, 80 Shibe-Kurumacho, Shibe-Ku that when cooled to about 100 deg. F. it will 
WASHING-MACHINI . W SEDINGFIELD, frame causes the trigger to release the sears! ‘ Tita § , 1 pe * become a thick pasty mass which will just be 
ae : . Tokyo, Japan. This invention is an improve- ; ; 
Miorence Ala oteam | itilized to cleanse in sequence beginning with either barrel | ‘ io , ne . able to flow? I have consulted various works 
. os ‘ macht rh loth - ment in automatic lubricating apparatus. In ; t 1i 1 i ble t 
: FEEDING DEVICE G HALLIDAY, SuU-) assembling the device, the oil leading means 1S SAVE SAGh OS Sy Sper See Aen. Se 4 
held w foraminous or woven wire recep : ‘ - find any reference to the specific heat of sugar 
: perior, Wis The invention relates to devices| jg first placed in position, after which the ‘ 
tac! withi » boller in which the water Is , ‘ or syrup at any stage of its manufacture. 
for feed flour stock and other materials in| front and rear walls of the reservoir are : 5 
contained, so that ai circulation f steam is . . | We would say that we do not know of any 
a thin stream to a machine for further treat-| riveted together, and the reservoir is placed 2 
provided through the articl being washed . . - exact data giving the specific heat of sugar 
ment of the material The device is arranged|jn proper position on the wheel and secured 
A pounder er agitator agitates or presses the ne syrup at different temperatures and different 
to Insure the formatior fa thin and uniform) thereto A ring which also acts as dust pro-| ~ » 
clothes during t peration . , . densities We doubt if such data exist. This 
; ‘ . : stream of material throughout the width of | tector is then placed in position, after which , i babl i t liffer a . 
COMPUTING DEVIC : . GLASNI * the feed-box and without danger of blocking or| the journal of the axle is inserted in the jour- ve asa ee - : one — s sim Pi - 
and J, J. Giasien, Springfield, 5. D Phe in-| choking up by the stock or foreign mate rials | nal box and the parts secured together. a Se es Se eee > . agp 
vention relates to improvements In computing 4) .+ may in th tock matter, however, for you to determine this 
is uv ie 1 ‘ stoc n mer - 
or adding and subtracting d combined . . : a | for yourself by mixing a known weight of 
wit! weasurts ler, the object being to FLYING-MACHINE.—-W H Cook, Ed- ickiatiienns on. Gain | syrup at a known temperature with a known 
provide a device that may be produced at a| ™0nds, Wash. In the present patent the in « weight of water at a lower temperature, stir 
amall price because its simple construction ' i feret to flying machines, th SPEED-RECORDER.—G LENNOX, Has- ring the mixture and carefully noting the tem 
- . ny P » he " . ig J > 3 ToT e " of fal 
and that will be found very useful as an article ect being to construct a flying machine hav-| brouck Heights, N. J., and R. 8. Storr, New perature of the same. It will be necessary for 
of desk furn!ture ing an aeroplane capable of raising and sup-| York, N. Y The invention relates to speed you to allow for the heat given to the vessel 
"I t make he * agen "Oe » . rs 3 * ie 
YREADLE ATTACHMENT FOR TOY SEW porting a " wv basket " ithout the agency | recorders and counters, such as carried by containing the water It would be well for 
ING-MACHINES C. B. Rept ewe Wad: 0 of a gas bag balloon The means provided vehicles for recording the speed thereof or the you to use a thin copper vessel for this pur- 
' \ parves Pith Geeceten tn tn: vane hil direct the course of the aeroplane so that it} distance traveled. While the invention may pose, because then tne heat which it would 
attachment for hand sewing machin«e partien- | ‘ an wake progres the ky in a sub-/be used as an attachment for any moving apsorb could be accurately calculated. The 
larly adapted for use in connectior with aaiate stantially horizontal direction vehicle, it is especially useful to the users of formula to use is as follows: (Weight of cool 
ture or toy machines, whereby to obtain great pert ae automobiles. water weight of copper vessel -0933) 
er rapidity and steadiness of action than when| Prime Movers and Their Accessories, TRACE-HOLDER.—T. THompson, New Lon increase in temperature specific heat of 
such a machine le run by hand, and to render INTERNAL - COMBUSTION ENGINE. Bp. don, Wis This device is applied to the end syrup weight of syrup decrease in tem- 
the labor of running light Crown, 25 Teresa terrace, Coatham, Redcar,| the swingletree for securing the trace and perature in syrup. This is a very simple ex- 
" . Yo y > 6 @ 7 . race . oP . = “ fe oo ad, 4 an 
CLOCK 1. BR. Pearpo, Coat pe Vera Cruz, Yorkshire, England Mr Crowe's invention for clamping the free end of the trace, so that perenne ro it can pen | perteraned, ara “ 
Mexiten The striking attachment provided is| has for its object the provision of an internal said end will not hang over the thill in con-| accurate thermometer, will give you just whé 
perticuleriy for alarm or striking clocks, and| combustion engine wherein premature explosion | ¢t with the wheel of the vehicle. Phe hold-| you want. 
ia Independent of the customary alarm or strik-| is rendered impossible and wherein the maxi-| °T ie bent out oe 4 single piece of wire ant (10600) W. M. R. says: Can you give 
ing mechanism, It provides a single stroke of} mum temperature and pressure being devel pivoted on one side of the swingletree 60 a8/ ... tne name of a substance, not a metal, that 
bell, gong or its equivalent at any desired| oped at the commencement of the working] *® ®W'né ee ae ie ~ pee ey is cool, elastic, and tough? Something better 
TT » > S808 “4 > " 
interval, ae tor instance every five, ten, fifteen,| stroke, the highest possible average pressure an ee ee pene Guow “a . . ba than rubber or cork, if you know of such a 
twenty, thirty r sixty minutes, which auxil-| and the maximum power are obtainable with tree outside of the ye — ~ Ps a rs substance. Will you kindly give me the pull 
; ‘ » the e r retaining. : 
lary attachment may be silenced when desired| a given capacity of cylinder a loop is — Fad "7 = om ae in pounds necessary to straighten a hook made 
»_ @ en¢ le trace. : " 
and may be operated in conjunction with the| yaCUUM-CONTROL VALVE.—E. L. Crarpan,| * &tPeme end of the of steel % inch broad, 1-16 inch thick and 
ordinary alarm and striking mechanism of the) passaic, N. J. The improved apparatus is in- Nots.—Copies of any of these patents will bent to form a loop 5-16 inch in diameter, pull 
clock without in any wey interfering therewith.| tended to operate to quickly break or destroy | be furnished by Munn & Co. for ten cents each. | to be exerted by a ring working In the loop? 
PACKING-MACHINE.—R. Hoyr, New York,' the vacuum, by the admission of atmospheric; Please state the name of the patentee, title of| A. It is difficult to answer your question in 
N. ¥ The mmvention refers to machines for! air, so that the motor which extracts air from’ the invention, and date of this paper. | regard to a substance not a metal, which is 
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cool, elastic, and tor — 
ze , and tough, without know 
purpose for wis h you wish to owing the The prineipl 
jain is such a substance. © Fadince it. Porce- | seribed in Po of compounding bas 
But possibly neither of these — = another. | the a. Soll ne conte to gee a Casein. Its Preparat 
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IVERJOHNSON 


SAFETY AUTOMATIC REVOLVER 


A revolver that can be discharged 
in any other way than by pulling 
the trigger is a mechanical absurd- 
ity as well as a constant da..ger.* 

The things you _an do to an Iver 
Johnson Safety Automatic Re ‘olver 
without discharging it woul. keep 
you busy all day. The one thing 
you can’t do to it is—fire t in any 
other way whatever than by pull- 
the trigger 

Handsome in appearance, made in many styles—like a rifle for accuracy—hard- 
hitting and speedy—but always safe to handle. 

Send for “SHOTS,” a booklet about ly safe , and our ill 


Iver Johnson Safety Hammer Revolver 

Sin. barre!, nickel-plated finish, 22 rim- 

fire cartridge, 32-38 center-tire cartridge « wae r-fire cartridge 

For sale by Hardware and Sporting Goods dealers everywhere, or will be sent asia on receipt 
of price if your dealer will not supply, Look for the owl’s head on the grip and our name on the barrel. 


IVER JOHNSON’S ARMS & CYCLE WORKS, 170 River Street, Fitchburg, Mass. 
New York: 9% Chambe 4 Ceres HAMBURG, GERMANY: Pickhuben 4. 
Pactrric Coast: 1346 Park _ Cal. Lonpown, ENGLAND: 17 Mincing Lane, E. O. 


Makers of Iver Johnson Single Barrel Shotguns and Iver Johnson Truss Bridge Bicycles 


Keystone Well Drills 


ot Artesian and Ordinary ater 
Weits Mineral near! tha and 
Placer Testing for Dredgers 
Deep Drilling for ¢ Gas 
Contractor's Blast He 








of superior firearms 


Wer Johnson Safety Hammerless Revolver 
in. barrel, nickel-plated finish, tend 7 




















Kerosene Oil Engines 


Marine, Stationary, Portable 


NO DANGER, Maximum Power, Light 
est Weight, Simple. Reliable, Economical. 
No Batteries, Self Ignition by Compres- 
sion, Fully guaranteed. Write for Cata 
logue 8. A. §~ No charge for packing. 
INTERNATIONAL OIL ENGINE CO, 
38 Murray St., New York, U.S. A. 


besfos and | Magnesia Products) 






KEYSTONE WELL WORKS 
Beaver Falis, Pa. 
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'THE MAKING OF A DRY BATTERY. 











AM ove AND BOILER sovaenes. “jem” pesesTec ROOFING. 
” STOS PACKING (For all oses). ASBESTOS FABRICS. 
a AS ESTOS FIRE-RESISTING EN ENTS. KEYSTONE HAIR INSULATOR. 
ASBESTOS BUILDING MATERIALS. ELECTRICAL SUPPLIES. 





WW. SOHNS-MANVILLE CO. 
0, Boston, Philadelphia, St. Louis, Pittsburg, Cleveland, New Orleans, Kansas 
inneapolis, San Francisco, Los Angeles, Sea tle. London, 


New York, Milwaukee. Sang 
City. 











BURNS’ Adjustable Telephone Holder and Extensible Bracket 













Send us $3.75 to cover cost of Bracket For fat top 
and transportation c here ces, and we will roll top jeaks. 
send you one of these brackets. If for Has largest ra 
any reason you do not like it, you may dius of action. 


return to 
money 


us and we will refund your 
We will send you upon re 
quest, free, bulletin No. 138Y. 

t tells also of our complete 
Telephone Exchanges, 





National Touring Cars, 
Limousines, and Runabouts 


Have proven their HIGH-STANDARD and ABso- 
LUTE RELIABILITY by actual service in the hands 
of their users, 


‘Universally Satisfactory’”’ is The Verdict 


American Electric Telephone Co., 6400 )e0 SES State hese Chicago We want to familiarize you with NaTronar 
SERVICE RECORDS. Write for our booklet, “What 
owners say about their National Cars.”* 

v4 oxie Bullet Model H, 4 cyl., 50 H.P. Model L, 6 cyl., 75H.P. 


Investigate—** Examine a 
National. 





Handled by dealers in almost all localities. 


descriptive catalogue on request. 
NATIONAL MOTOR VEHICLE CO. 
1019 E. 22d St., Indianapolis, Ind. 
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No other bullet mushrooms 
so perfectly om flesh, That 

















ball insures it. 

One shot tears a deep wound, 
which ills at once. 

If you use Hoxie Bullets for 
big game, you'll come back 
with the game, not a story. 

A 30 Cal. Hoxie will kill any 
game in America, saving you rifle 
weight, ammunition and game. 

The most successful sportsmen 

are enthusiastic about Hoxie. 

Ash your dealer, or write direct, 
Ain instructive booklet for your 
' mame and address. 


HOXIE AMMUNITION CO. 


3400 Maryectio Bidg., Chicago, Ill, ee Pe 
The K-W Magneto 


For jump spark only. Just the 
thing for your Automobile and 
Motor Boat. Does away with all 
batteries. Will start the engine 
easily. Price, $35.00. 

THE K-W IGNITION CO. 
27 Power Ave., Cleveland, O. 















x — . 

ELECTRIC LAUNCH MOTOR. — THE 
design in this paper is for a motor of unusual simplicity 
of construction, which can easily be built by an amateur 
at small cost. [t is intended for a boat of about & feet 
over ali and 4 feet 6 inches beam, drawing 18 inches, and 
is capable of pr poling such craft atas my Cs 7 miles 
per hour. Lllustrated with 7 SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1202. Price asus by 
mail, from this office and from 4 newsdealers 


MILLS FOR ALL MATERIALS. 


OUR BUSINESS I(S TO MAKE 
“MA HINERY RINDING 


= Vv any KIND © 

meg han on CRINDING 

MACHINE. COME TO 

5 AND J WILL 

GET THE BEST 

AND LL SAVE 

VAS) Tas MONEY 

ONCE AND You we WANG 


SPROUT, WALDRON & CO 
MUNCY 








é 


ONT 
SCIENTIFIC AMERICAN SUPPLEMENTS 1001, 12387, v 
138%. Invaluable for experimental students. Price 
10 cents each, by mail. Munn & ‘ company, 361 Broadway 
New York City, and all newedealers. 


The 20th Century - Disinfect 


A YO 4 ra 
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WORKMANSHIP CATALOGUE FREE grain, H. J. Case.. 861,087 
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Heel mpressing machine, F. F. Ray- 
_Tue (upper Cup mond, 2 “ici won, 002 
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Ite triangular shape prevents Heel spring, G. EB. Swan.. 861,000 
entangling aid gives three. times | Hinge, chair back, O. P. Breithut. .. .. 860,632 
‘ y any other Clip for a 
y ttact « together Hoisting apparatus, expansion drum for, 
/ Bes 4il Stationers. Driscoll & Renniee ..... 860,859 
% J | Hoof cutter, A. Loock 860,815 
VY CLIPPER MFG. CO., Hook, C. A. Nauman 861,044 
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Send 16, fev cample box of 10 f bk. W. Whiteman 860,778 | 
Horn support amplifyin A. 8. Marten, 
mut 12,674 
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CURRENT WHEN YOU WANT IT Hot water furnace, H. 1. Bruce 860725 
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Ilydra t reciprocating E Held 
sler 860,060 
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Ink well, J B. Randolph 860,825 
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Loom shuttle mote n, H. L. Goodwin 860,863 
Their perfect operation and reli- Loom warp op motion, J. K. Lanning 861,11 
ability are due t common sense Loom warp stop motion, ( D. Lanning R61 
5 han ai ideas and good Somer Loom warp stop motion, J. K Lanning 861, 
or PhO 1p e aad "7 
tom, 7 hile low in Price, they get Looms, lever moving méchanisin for, Wo M. 
attention to deta!'s. Looms, weft carrier for weft replenishing, 
M. I Stone . 860,708 
C. L. BARKER, NORWALK, CORN. Mall bag catching and delivering device, C. 
_ R eager 861,000 
A The Man Who Gets | Manifolding device, L. Winkelmann 860,719 
usfhniman THE MOTOR Mask, catcher’s, Gamble & Smith 861,170 
t ton ney to insu re | Massage apparatus, abdominal, J. ¢ Johan 
i Material Workmanship. | sen 
binan M sey" | Mattress frame, H. A, Bacon 
puons ee and rren® | Measure, tailor’s, R. Thompson 
~ iq © ’ ~~ ~- Metal bars, machine for clearing, H. Muller 860,7 
- ‘ mi. | Metal bodies, apparatus for producing com 
ms and ase tater. | pound, J Monnot 861,220 
ange for Catalogue if | Metal cutting machine, H. John 861,122 
ter Rte iat Pos | Metals and mpositions used therein, manu 
E ‘ | facturing, Goldschmidt & Weil Se 100,799 
OH. P. Weight 185 Ibe Cushman Motor Ce., Lineoin, Neb. | Metals, depositing and recovering, W. A. 
2 Hendry x ; 860,661 
Meter, Broido & Lubach rrrrTrerriy 860,961 
oO t or s| Mining column, J. W. Kittredge........... 860,750 
Mold, W B. Norton . ee 860,989 
| Mosquito netting frame, M. E. Kelly. 861,084 
for airships and other pur- | yoror control aystem. A. Sundh - . 861,197 
poses where lightand power. | Mower, lawn, I. Ellwood 861,008 
ful enwines ar required Musie indicator, BE, Wilson 860,890 
lw &ecylinder. Mto HH Music ll spool, G. H. Davis 860,965 
P. Adopted by War Depart Nail eclipper, G. Havell 860,975 
MH. P. 150 Ibe ment, Send for ca! alogue B. | Nest trap, W. EB. Olmsted 860,880 
G. B. CURTING MANUFACTURING OO. | Hit. adjustable axle, C. Miller... oe’ aar 
Mammeudspert, N. Nut lock, J. W. Higginbotham 860,663 
Nut lock, W Ww Morey 
Nut lock, Van Wormer & Moudy 
The Pertect The Smith Mixer! Nut lock, ‘T. P. Vuncannon 
Mixer lock, I Newman 
Thoroughly mixes Con | hae lock, A. R. & W. I Keehl 
crete in leas time than any | Nut tap, W. M. MeKenale 
other machine made Over | Ol cup, J. H, Davis ; 861 165 
oo im use made in ote | ON, 1 — purified nepeeconmenerid 7 aon oe 
sizes rhe most efficient | oper, multiple, W. Montfort.........eeeee+ 860,931 
m ng device known. Send | Organ, ( S. Haskell . 860,745 | 
for Catalog and Facts Oven doors, securing means for windows of, 
Contractors Suppiy & ©. Co., Old Chicago | G. FP. Pross 860, 691 | 
: E. Ce., Colony Building, Chicago | Qxids, reducing refractory, K. A. .. 861,129 
Packing device, rotary, F. L. Gregory ... 860 656 | 
- Packing for pumps for oil wells, ete., F. | 
How to Construct M. Kleckne veee 861,127 | 
Packing, manufacture of, E. Adame 860,720 
» on > Paintings, producing facsimiles of oil, H 
An Independent Interrupter | "*"t!n¢,, proces 861.025 
fo SCIENTIFIC AMERICAN SUPPLEMENT, 1615, Paper 4 a D : pened 
A. Frederick Colilos describes fully and clearly with | > 22°" CUP: : ay , . . Seo. 5S 
the heip of good drawings how an independent multiple | ‘aper holder and filler, W at : Wilhelm... 861,007 
interrupter may be constructed for a large induction Paper softening apparatus, 1 Schert - $60,696 
coil Pavement plant, plastic. G. W. Lamson 860,674 
This article should be read in connection with | Pea tt roaster. W. C. Huyck sees - 861,235 
Mr. Collins’ article in SCIENTIFIC AMERICAN SUPPLE Pen, C. W. Butterworth. Juss . 860,962 
“ont, 1 +. “Hew te Congtract uw 100-Mile Pen and locking device therefor, self-filling 
Wirstess Teioagraph Outht.’ fountain, T. Stevens .. cesses ees 860,889 
4 Sopplement costs 1) cents; W conta for the | Pen, fountain, W. K Holmes. soecece 861,118 
two, Urder from your newadealer or from Pen, fountain ruling, C. H. a ath 861,067 
Pencil, lead, C. Pints.... cascetene Ge 
MUNN & CO., 361 Broadway, New York Phonograph ‘horn support, Endres & Pietsch. 860,792 








AVOID 
UNSEEN and Germ Exterminator ‘4 : 
DANGER | Insurye healthy home. stable, hen How to Build a 5 H.P. 


or out house 
Is Non-poisonous 
Used everywhere with perfect safety 
Send for facts 
NATIONAL CHEMICAL CO. 
__ 1328 EB. 13th St., Anderson, | Ind. 


Little Giant Planer 


MATCHER AND MOLDER 


with our patent adjusting feed device ac 
complishes fast clean work, 
in both hard and soft wood, 
and with economy. Send 
for our catalog with prices. 
JOSIAH ROSS MFG. CO. 
1459 Niagara Street 
Buffalo, N.Y. 


(ias Engine at Home 


In SCIENTIFIC AMERICAN SUPPLEMENTS 
1641 and 1642, E. F. Lake describes simply 
and thoroughly how a five horse power 
gas engine can be built at home Com- 
plete working drawings are published, 
with exact dimensions of each part. Price 
by mail for the two Supplements, 20cents, 


Order from your 
newsdealer or from | MUNN & COMPANY 
Publishers 
361 Broadway, New York 












































Manofacturers of Woodworking Machinery and Inclined Band Saw Mills 
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Important Books 





The Scientific American 
Cyclopedia of 
Receipts, Notes and Queries 


5,000 RECEIPTS 
734 PAGES 


Price $5.00 in cloth; $6.00 in sheep; $6.50 in 
half morocco, postpaid. 


THs: splendid work con- 
tains a careful com- 
piietion of the most use- 
ul Receipts and Replies 
given in the Notes and 
Queries of correspond- 
Fi a ents as published in the | 
ae ic AMERICAN 
: uring the past sixt 
(Cat EDIA years; together wit 
many valuable and im- 
portant additions. 

Over Pifteen Thousand 
selected receipts are here 
collected; nearly every 
branch of the useful arts 
—y- represented. It is 

far the most com- 

preche nsive volume of 

he kind ever placed be- 
fore the public. 








Mechanical Movements 
Powers, Devices and Appliances 


By GARDNER D. HISCOX, [.B. 
Large 8vo, 402 Pages, 1649 Illustrations, with De- 
scriptive Text. Price $3.00. 


DICTIONARY of Mechanical Movements, Powers, 
Devices and Appliances, embracing an illus- 
trated description of the greatest variety of me- 
chanical movements and devices in any language. 
A new work on illustrated mechanics, mechanical 
movements, devices and appliances, covering near! 
the whole range of the practical and inventive field, 
for the use of Machinists, Mechanics, Inventors, 
Engineers, Draughtsmen, Students, and all others 
interested in any way in the devising and operation 
of mechanical works of any kind. 


Mechanical Appliances 
llechanical Movements and 
Novelties of Construction 


AN Encyclopedia of Mechanical Movements and 
Mechanical Appliances, including many Novel- 
ties of Construction used in the — operation 
of the Atts, Manufactures, and in Engineering. 
For Engineers, Draughtsmen, Inventors, Patent 
Attorneys, and all others interested in Mechanical 
Operations. 
By GARDNER D. HISCOX, M.B. 
Being a Supplementary Volume to the Author’s 
Work entitled Mechanical Movements, Powers 
and Devices. Contains 1000 Special Made , 
Engravings. 400 Pages. Cloth 
Bound. Price $3.00. 
The above two volumes sold together for $5.00 Postpaid. 





. . 5 
Electrician’s Handy Book 
By PROF. T. O"CONOR SLOANE, A.M., E.M., Ph.D. 
Handsomely Bound in Red Leather, with Titles 
and Edges in Gold. Pocket Book 
Style. Price $3.50. 





fis 


THOROUGHLY practical reference book of 768 
pages, covering the entire field of electricity. 
Contains no useless theory Everything in it is to 
the point and can be easily understood by the stu- 
dent, the practical worker and the everyday work- 
ing electrician. The advanced electrical engineer 
_— receive great benefit from its perusal and 
dy 
It is a work of the most modern practice, written 
in a clear compre hensive manner, amd covers the 
subject thoroughly, beginning at the ABC of the 
subject, and gradaatly takes you to the more ad- 
yanced branches of the science, It teaches you 
just what you should know about electricity. 





Practical Pointers For 
Patentees 


Containing Valuable Information and Advice on 
The Sale of Patents 


An Elucidation of the Best Methods Employed by 
the Most Successful Inventors in Handling Their 


Inventions. 
By F. A. CRESEE, ['1.B. 
144 Pages. Cloth. Price $1.00. 
MUNN & CO., 361 Broadway, New York 

















Pheqestaphe, Br mind (fopporting appliance oe, 

B. C. Goldemith ........cccesee 
Phonographic horn, L. Devineau 
Pianos, pneumatic for oumgucamecs A 

GEMPNEOT . a ccscnccocscede cbcotacebsccs 
Picture apparatus, safety appliance 

moving, Elkins & Hunter.............. 
Picture hanging device, L. Rynek.......... 861,142 
Picture size changing device, W. 8. Frank- 

TR ccncbocigeds (650 betas hb ovehiilensscdes 160, 795 
Pie rack, revolying, arose & Marsh... 860,658 | 
Pie trimmer, Oe We Cs 00 odbcbcccnccce 860,641 | 
Pipe clamp,’ G. 8.  - - SRR 861,078 | 
Pipe cutter, W. W. Vosper................ 860,711 | 
Pipe, device for preventing the .--~—w of 

the ends of, G. G. & R. O. Blakey.... 860,897 
Pipe machine, A. McKengle................ 860,879 
Piston rod connection, A, F. Rockwell 860,767 
Planter, corn, L, D, Benner......... 861,079 
Plow carriage, Blue & Marquardt.. 861,202 
Plow carriage, motor, Blue & Marquard -+» 861,081 
Plow, reversibie disk, R, C. Belk 60, 804 
Plows, tail block for sulky, F. 

son 0 6 eb.dee 00666050 CC CRO REDEMES Banos oene 860,704 
Plug, attachment, Ww. C. Tregoning 861,238 
Pneumatic de spetch carrier, Upp & Fi 

SP i eee we et 860,047 
Pocket-book safety ‘attac hment, 8. il- 

OR. 0 00.00000n000cdseseeanedeaaeeidas 861,008 
Pole arm, wrought metal, M. BE. - 860,864 
Pole socket, rear end, J. Braun 860,725 
Pot. See Flower pot. 
Power Gis WW. ME. 6. ivicctecteds 860,628 
Power machine, P. F, Oddie..............4 861,047 


Power transmission gearing, H. O. Fletcher 860,649 

P -_ r transmission mechanism, J. K. Coch- 
MM cocccvccccccconase ° ++ «++ 860,903 

P ewer transmission mec hanisms, ‘automatic 

holding device for, M. J. L. Towler... 860,705 


Power transmitting means, J. M. Joy...... 860,873 
Power transmitting mechanism, G, Olton. 860,881 
Pump, T. H. C. Homersham.............. 861,213 


Pump coupling, automatic, C. B. Haldeman 861, sa3} 
Pump operating mechanism, chain, K. 





MEET. 0.66 cs0vbotacunecbgumandccéeevine 
Pump, peters, C. H. Jaeger...... 
Purse, J. Wilkins......... 
Puzzle, ¥. Bs ERR s oo 0c esgecsiecccsneses 
Quartz mill, C. B. Humphreys............. 860,747 
Rail brace, Witt & MecAllister............. 860,054 
Rail clamp, Cantleberry & Edwards........ 860,633 


Rail joint, G. V. Lawrence.. 
Rail support, G. M. Cote........ 
Railway crossing, W. V. Cushing 
Railway rail, J. G. Reed....... 
Railway rail, L. D. Meckley.... 
Railway signal, W. J. Gustin 
Railway signaling apparatus, 
Rallway, surface contact electric 

BOWE + cccceccoteceaassees 
Railway switch, A. H. Winter.... 
Kailway switching mechanism, 

lark 





; 860,726 
. 860,843 
B. 





@ UBER ccscsocwncdddéscopeosocresess 861,018 
Railway system, Songcteas, L. Beecher..... 860,847 
IW Te, J. GOEB. cc cccccscccceccdece ++.» 861,086 
Raliway tie, 8. M. “Cshusen seeveseveesreage 861,204 
Rat and mouse trap, self-setting, F. 

TANF ccc cco wcncscsessvccccsesesss 
Razor, O. A. R, M. Schmidt...........+++- 
Razor, safety, A. F. Bradshaw os8 
Razor, safety, F. H. Hoffmann............. 
Razor stropping uevice, W. Sharples 
Rein holder, W. A. Hutson...........0.0++ 


ee. peepee lining for, 





GIFU occ cccosccccccccscccesesecesasdes 
Ribbon Mabifting and retaining mechanism, 

eee BG GOGERD occ nc ckertsctiotes 861,211 
Ringing and listening key, H. L. Knight.. 860,874 
Rivets, forming, W. P. Bartel.......... 860,624 





Roll grinding machine, Brown & Sprink.. , 861,016 
Rolling mill, T, 8S, Blair, Jr........ses05. 860,896 
Rotary engine, L. BE. Cummings... -+eee 861,164 
Rule, letter and numeral, A. M. Wing..... 861,151 
Saddle, harness, M. Lauterbach. . oe 860,812 
Safety device, G. G. Wacker..........e+05. 860,948 
Safety pin, R. B. Ferguson................. 861,234 
Sand bars in Wr aieaareee ete., means for 
removing, N. Jomfini ............. - 861,123 
Sand trap, C. EB. Wanner’ Sisson ene san cee 860,714 
Sanitary system, W. WelhOF ssc. cles .ces ane 860,713 
Sanitary T, J. L, Fruin.......... pececccces 860,911 | 
Sash fastener, P. H. Graham............+. 860,912 
Sash fastener, J. W. Wymnn........ ceccseue 861,070: 
Sash lock, W. H. H. Marcum.............. 800,816. 
Saw setting apparatus, Duane & hp 860, 790) 
Sawing machine, shin 4 D. Girtman...... 861,171! 
Sawmill gage, A. M. DOwW.......-.c-seceees ’ i 
Scale for dividing circles into equal parts, | 
Qi FE: 6pclae 63.0604 60s BOWS EY 9 oc 00sese 861,103. 
Scale, wagon, Hinck & Larsen............. 861,176 
Scoop frame, hop, J. N. Hoffman........... 860,746. 
Scraper, wheeled, A. 8S. Rowsey............ 860,904 
Screw driver, J, A. Zeman........ce-seeee. 861,010 


Sewage and the like, apparatus for sepa- i 


rating and purifying, B. Merten........ 860,930 
Sewer mold, G. Georgenson................. 861,106 
Sewing machine feeding mechanism, H. H. | 

| OO era a n0cseéeecs Ge 
Shank stiffener, G. F. Dunn............... 861,166 


Shipping receptacle, A, J. Wurts........... 861,152 
Shoe uppers and soles, scene W. H. 
Hooper 

Shoulder strap, 
Sifter, ash, 8. J 
Signal, W. H. Ne 
Silicospiegel, producing, . ast 
Skittles, stand or calbestion for,  * 





BE. bbs cSderonsees sreeseees 860,821 
Slimes treatment, C. E. D. Usher. até wialten 860,775 
Smoking pipe, G. W. Clapp asseeeees 861,000 
BOG CUreee, TB. We BegBeccctccvcacccvcses 861,119 


Seda fountain syrup pump, F. H. Hecker.. 860,659 
Solder nipple holder and wiping bracket, J 








C. Polson .. Co seerneverseededesesdvces 860,883 
Soldering iron, G. D. King..............+. 861,035 
Soles, automatic groove cutting machine for 

wooden shoe, Busse & Schou............ 861,084 
Sound reproducing machine, F. Myers...... 860,878 
Spark arrester, 0. G. Sunden.............. 860,999 
Speed governors, oil brake for, M. Haeber 

BEE bccn sec ccescedendectséccsuseicnge css 860,913 
Speed indicator, recording, Cc. Iszard.... 860,666 
Speed indicator recording deviee, ©. F. 

BOE 60.0 800500605054 4400 608 twe rns cese 860, 667 
Speed mechanism, variable, Bowne & Cronk- 

REED ows bbe cv cbddgpesedcensscelecvcees . 861,082 

Spinning spindle, D, Lemoine..... 860,676 to 860,678 
Spring. See Heel spring. 
Stacker, hay, F. C. Jacobs........ccceceees 860,748 
Stair, A. G. Gustafson. ......--ececcceeeees 861,026 
Stalk cutter, R. B. Human........... -». 861,121 
Steam generator, water tube, Manney « 

I. Cao 5 é6.0.0cduetusinkeae 0éavi sd ea his 861,040 
Steam trap, R. M. Diwon..............006- 860,858 
Steeri.g gear, P. A. Custer.............65- 860,735 
Stenciling machine, W. G. Fuerth.......... 861,102 
Mbamtes GD, J. BE sas cccsccvascccccsccces 860,993 
Stereotype plate casting apparatus, R. C. 

BRE «0:06 96060604060 0400000bs6 000008 860,844 | 
Stereotyping and the like, production of 

matrices for, 8. A. C. Kristensen...... 860,671 
Stethoscope, F. Dittmar .. .++» 860,906 





. 861,077 


Stick feeder, I. B. Bedell... . 
. 860,744 


Stone, artificial, G. Hammond. 
Stove and grate therefor, m- 

SOD. 0 sidae zu nteseese cd abeehs 860,841 
Stud, J. Lizotte ........... 94 . 860,814 
Superheater, 8. Munson 861,137 
Surgical ligature, A. W. 861,231 } 











Surgical needle, W. R. Burch.......... --. 861,159 
Suspending hook, portable, O. McGrady . «+» 860,762 
Suspensory, H. A. Frye........2-.secseeees 860,652 
Switch point guard, W. A. Hutson......... 860,871 
Table article, BE. BE, Motter.............++. 860,759 
Table lock, pedestal, E. Tyden............. 800,700 | 
Telegraphic and telephonic impulses, simul- 

taneous transmission of, I. Kitsee..... 861,125 
Telephone cable terminal, E. C. Flory...... 860,861 


‘Telephone exchange system, BE. EB, Clement. 860,902 
Telephone exchanges, coin collecting appa- | 
ratus for, C. D. Enochs.............. . 860, 647 | 
Telephone lock-out device, D. W. Kneisly.. 860,920 
Telephone system, multiple station, A. . 
POTMOT cccwccccviesccccestccsescese . 860,860 
‘Thills, temporary repair device for wagon, 
E T, GAMO oon vvcccoascpececesescse 


b. . re 
‘Thimble and flue stop, eomeenes, E. E. 
1 
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PENNSYLVANIA 
INTERLOCKING 
RUBBER TILING 


embodies countless notable superiorities over 
every other floor covering, among which 
its tremendous capacity for wear stands pre- 
eminent. It possesses durability greater than 
that of marble or stone. Even if it should : 
wear out, after long and severe use, the last - 
fragments would retain the rich colorings in 
their original beauty. 
Pennsylvania Rubber Tiling is as desirable 
from artistic and sanitary standpoints as for 
its phenomenal wearing qualities. Color and 


design effects are possible with it which are 
not attainable in any other material. The 
curved shapes of the interlocking tiles make a 
surface perfectly waterproof and compact. 


It is easily cleaned, noiseless, non-slippery 


and non-inflammable. 


Our Book-of-Color-Designs, which is free on 
request, explains in detail the varied uses of 
Pennsylvania Rubber Tiling in the residence 
as well as in public buildings of any character. 
It also illustrates designs in color. Send di- 
mensions of space to be covered and receive 
cost estimate and other information. 


PENNSYLVANIA RUBBER COMPANY 
JEANNETTE, PA. 


New York—1741 Broadway BurraLo—117 Main Street 
Curcaco—i241 Michigan Avenue . Derrorr—237 Jefferson Avenve 
Pattaperruisa—615 N. Broad Street Crevetann—?!184-6 E. Ninth Street 
Atianta, Ga.—i02 N, Pryor Street San Francisco—512-|\4 Mission Street 
Bostor—20 Park Square Lonpon—26 City Road. 











BABBITT METALS.—SIX IMPORTANT 
formulas. SCLENTIFIC AMERICAN BUPPLEMENT 1132 
Price cents. For sale by Munn & Co, and ail newge 
dealers. Send for catalowzue. 


Mm LENSES— 


Besides making all kinds of PHOTOGRAPHIC LENSES 
we manufacture to order lenses of very description, including 
stereoscope, surgical instrument, lantern lenses, magnifying 
mirrors, etc. Write for a and samples. We make 


for men without 35 different styles and fom af 
lent oe life. PHO APHIC SHUTTERS 














4 ll particulars and our factory is pote uipped to manufacture fine 
% smal! metal articles of all _— furnishing the dics if de- 
NATIONAL CO-OPERATIVE REALTY CO. sited, Estimates on applicatio: 
Bidg., Seranton, Pa. Marden Bidg., Washington, D.C. Wollensak Optical Co., 292 Central Ave., Rochester. N. Y. 
Deigar Bidg., Oakland, Calif, Athenaeum Bidg., Uhiengeo, Ll. 














sum and Plaster of Paris 












SCIENTIFIC AMERICAN SUPPLEMENT 1645 contains an 
article by Marco Pedrotti on Gypsum Plaster and Gypsum Hy ii 
Products as Building Materials. ill 
| SCIENTIFIC AMERICAN SUPPLEMENT 1590 publishes an | 
1H) article by Robert Grimshaw on **Gypsum, A [luch-[lisun- 
| derstood [laterial,’’ in which he gives some valuable pro- 

| portions for the making of various plasters. 

SCIENTIFIC AMERICAN SUPPLEMENT 1625 tells how 
Gypsum (plaster of Paris) may be utilized in the various wl 
arts and industries. | I} 

In SCIENTIFIC AMERICAN SUPPLEMENTS 1604 and 1605 
Robert Grimshaw presents a very thorough discussion of the i] 
industrial applications of gypsum. 

In SCIENTIFIC AMERICAN SUPPLEMENT 1637 are pub- 
lished Methods of Retarding the Setting of Plaster. 

In SCIENTIFIC AMERICAN SUPPLEMENT 14585 directions 
are published for converting plaster objects into imitation 
ivory, marble, wood and bronze. 











SCIENTIFIC AMERICAN SUPPLEMENT 1636 discusses the ! 
slaking of plaster and means of retarding its hardening. | 








} 

| 

Each copy of the SCIENTIFIC AMERICAN SUPPLEMENT | 
costs 10 cents by mail. The full set of papers will be sent I 


for 80 cents. 








Order from your Newsdealer or from 
MUNN & COMPANY, 36! Broadway, New York 
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BUSINESS OPPORTUNITIES ay rf KS) m% 
or regulating 
WHO SUPPLIES THE MACHIN} » GIVES 861,004 | B 
fuil directions for th aking of sand paper. such | py device for, E. A 4 4 
New York Oity | rs 1, G. H. Wood 861.069 | 1 4 ed 
i d impulses, I. Kitsee 861,1 B (=) 
STATI X-RAY MACHINI New ortr ple No class | rago 860639 oe | be 

pilates Very powerful apt nak wo patents ' s St »' 806 B ¥ B 

Exper. work done I read f Want partner ~ , ow iw ui mm ‘ 

with capital or will sell outright. H. B. Yodd, Meriden, ct fastening, A. Kahlow. 860,805 &4 

Boas 360,943 | B o a iP. 
I WISH t m ate wit anufacturer who de . au See Pie trimmer. — | a 
sires the exclusive right t snufacture and sell on roy “as 4 Ee Fellows & Cammett A) KS) 
alty & rew hose eu met For particaoiars | | me oy 
idress BL. Harris, P.O. Box 031, Los Angeles, Cal ruck bolst J. Mi. Aimee B, Ks) 
tru brick and til F. Siegel > ¥ 
PATTERN LEPTERS AND FIGURES (White Metal | 7 nie ur, Wright & Stebbins 6B 
aod Bras ie patter for castings Lange Ye- ! poeun 1. Kh. Bannerman, et al 860,622 4 4 
risky comot shipments Send for catalog. Ft Ww I ke, cast steel side frame for car \ B P. 
, s : 7 i aneel 4).925 | q . . 
+ oe ok: rruch : Fi tien of car, Wright & Steb a With the aid of a Burroughs 4 
PATE ® ARTICLES in wire, brass and other bins 860), 965 you may save all the time of P, 
t ess WO -rices 4 , 7 2 - P : 

mctale wines wder Stamping, pt work hg . h Kahlow 860,807 journalizing incoming cash 

reaacna! te clal low prices to established trade Trunk, J A. Hackett 861,173 . 

The Fischer Mfz. Co., Paterson, N. J Turbine, W. A. Waddell  g60°712 remittances — thus save Ay 
rurbine ustic fluid, A. R ; 860,967 yourself, well, how much 

AUTOMATI MACHINERY decreases operating ex- I bir istic fluid, W L. Emmet 860, 969 y 4 

penges; acknowledved experts in automatic machines ; | 4 eraias mochants Samueison 861.064 would it mean to you ? B 

we in pert entions of others. Auto-P ! . 0 sm, J. G lan. 861,085 ae vege 

Shope. Ls) Nassau Street, N.Y. Send for Bookiet “B - ee ee a 31,085 Ree The Burroughs Cash *4 

Emus ; 861,009 . Received System 
LOOK BEFORE YOU LEAP.—I have complete plant | porn water, A  Nelsot 8ap QRS 7. . = 7 ay 

and factiit or investigating and working out mecha- | 7.0), eh -—- 880 802 is in use in stores and manu- 4 

nies whe ropositions Get my opinion before | Tw - . . ae I W Jers 860.978 4 facturin all 

and after investing and secure the fact) in the case ’ chine, grass Jerrems W,978 s g concerns so sm B 

it may save you money. Highest references. Write | yp G. D. Lord 860,876 — to have no rating; and Le | 

}. Archibald Manahan, Advisory Engineer, 1901-190i | Typ er bearing for type bars of, L +h ; B 

al hecmm Wow R. Roberts 860,766 | lin suc concerns as the gy 

| Typew g machin a we Dens is ; 860, 643 | — Register Co., 2. 
ADViCK «nm al! practical methods pertaining to me- pe & machine Smith. . 860,83 ju, 835 ye : 

ohanice, Expert in patent causes, machine, Wool, die | Vacuu hine, McCabe & Lavole 861,193 | Dayton, Ohio 3 American B 

design and manufacture and stec / tre atenent, eave As vaive 5 or ’ atgome ry ‘ oee.ees | Cereal Co., Chicago ; and RS 4 

my buok tal brings reply oseph oodworta, alve aC ullen 861,039 * 

M @., suite 412, arbuckle Building, Brooklyn, N Va wntomati¢ controlling, R. M. Haley 860,914 Woolson Spice Co. , Toledo. P, 
Valve sutomatic gas regulating, B M You can use it. B 
am Lewis .. pee Seer 861,088 If you want to see what it pq 

ve gz r internal combustion ig ines, a 
BUSINESS METHODIZERS. PLA Oe ere 560,680 io tign the coupon, andwe Ke) 
alve, reversing, . § Lad wi ipti 
BAU NDUEIT (C_B., MI OBGOOD ©O., Manufac v { KF. Gaudi send you a descriptive B 
turing Regineers and Business Methodiszers. Practical | yy hve f CF ‘enn booklet and make a demon- hoe } 
successful developers of earnin Rower Unexception \ seu J. M. Hartman ration in y 
s 43 Cedar st ¥ Phone #00 John \ etl N W lk teber stration in your office. Pp 
Vay 4. H. Waite : 
Vehick ly, A Gaylord Burroughs Adding k= 
Vel brake, M. Fischer. 0,90 Machine Co. Pe 
ce ehicle coupling a Olwe 800.7638 : ‘ 
PATENTS FOR SALE. Vehicle reach,. M. Bisbing 860,785 Detroit, Michigan 6 
POR SALE. .-Bnaglish, French and German patents on | Vehicle steering gear motor, G \. Gemmer 861,104 U.S.A + i 

Casement Wiadow Adjuster of established merit. Good | Vehicle wheel, O. Skog 861,066 gesting: | B 

op sits for some building bardware manufacturer Vel les apparatus for controlling the >} 

in jes to afd a seller to their line Owner motor and driving mechanism ft self 

manufactur nly in America. KE. P. Sperry, lan | propelled, L. T. Gibbs 860,972 . 

Monadnock Bh rr ik, Chicago Vehicles, compensating gearing for motor Show me your Burrovcus 

H. White ’ ‘ ” 86 ‘ > 
PATENT POR SALE —Pateut No. 835.406, United] yonicies sleigh attachment for. R. Kubelka 861.037 | Cash Received System 

Staal Oo ani No. 03,05, Canada ty oy ~~ + i | Veil shield. ¢ 4. George 861,024 

ee i it outris - o es : ddress Inventor, | , nding t hine W H. Parker 860, 689 

ohn Prarto elton . . Vending machine, A, Jaeger .. 861,184 uum 

VOR SALB.—Canada and United States Rights for | me BR. oe Pa geo 680 
Patent Automatic Window Ventilator, which excludes | ) esse! hull, ¢ . anker 861 134 
duet and smok from your rooms Address Gilman Vessel unloading apparatus, A. Schwarts 800,042 

uiton. 44 Corubili, Boston, Mass Vessels, bow protector for, G. Hollinshed 860,860 
| Visual signal and key, K. M rurner 861,001 

Voting machine, W Langrill 860,675 

Wagon, dumping \ Flowers . $61,023 

Wall natructior oO. F. Mann 860,027 

| Washboiler attachment A. S. Burkiett 861,160 

HELP WANTED. y 

| Washing machine, } A. Dinsmore . 860,857 

AGENTS Oar Wonderful Cork-paller, not a screw. | Washing machine, J. W. Dunmire R61 — — 

«Vv buds needs. because no hard pulling is necessary; | Wats oler stand, H. G. Cordley 861,003 

fits all bottles; send tor ciroulars; plated samples, 2 Wat levator, J. B. Neil 860,686 

C. &. Hawley, U4 Leonard Street, New York Water level indicator, I 4. Schreiber 860,830 
Water Metne agnamsten, Selmer & Pisces. Ganaes $™ 50 
Vat lifting apparatu Palm & Pierce u Fr a4 
Water purifying apparatus, A. Sorge, Jr 
Water purifying apparatus, A. O pate 


Welt marking machine W. H. Hooper 


AGENTS WANTED. Wheels to shafts of sxles means for secur ar ~~ 











AGENTS. - ln Satamer sell Summer goods. Weiss au- ing, T. 8S. Seott 
tomatic family, factory and power sewing machine fan | Whiffletree hook L. Davidson 
attachme Sell af sight No competition. Tempting Window fastener. ¢ Tait 860, 760 
protit ions developed. Weiss, 374 Canal St., N.Y Window screet J. Stork 
Wire rope 4. B. Alla a , m4 
Wire stretcher ‘ Gregory The l k g 
PWire stretcher, U. G. Apert) ere are less WOTKIN 


MOTION PICTURES. ene ane ~. AR Bourne 


Woodworking machine J. W. Johnson 








MO | 4, ¢ ; 4 R Ct parts in the 





ING PICTURE WORLD, weekly, 10 cents | | . . ST 
pe scription, 82 The only paper de- Woven fal h i Ww I lurner SO 708 
‘ “ 1 moving picture, illustrated song and lan- | Ww ver fabric to imitate __ leaded stained oi 
torn lecture felt Moving Picture World, Box 490,N.¥. |. glass windows, W. L. Turner 860,707 Cw or anadgar 
| Wre t V. Hansen 





Writing, holder for manifold, F. M. Turck 


*‘Stop-Watch’”’ 


DESIGNS. 










AUTO ACCESSORIES. Lower ‘ . 
uMaHT PRic tae bag 3 > i itr s mee . 7. ‘. ee ee s8,606 in Price than 1n any of foreign 
n y attended to 4 H. Kasner, 162 Church | Dish or cup holder J. B. Straker, Jr 38,607 rym . . . . 
pellnpiny advertiasaent on oppontte page. | Fabric, centile, Ht” ¥. Jonnstone..35.76) wo 38704] Make. ‘This is the only one Made in America 
BY YOURCAR WITH “ HERCULES” Non-Skid Spoons similar articles, handle of, J “ . id 
pantare bre t csned ereryoters’ Repustie Rabber | . Rae 38,005 and the only one made any where that is 
rire Compatr i) Broadway, New York 





TRADE MARKS. FULLY GUARANTEED 


AUTOMOBILE ACCESS 0 RIES of every description. 























Lam ators. Gas Tanks, Speedometers, Plug» 
a and in fact everything for & motor car | 4} sive and polishing materials, tools, etc., . —. 
at prices that no other house can compete with. Cata | Mort ce hp ony ; 3 For Sale by y 111 Jewelers 
louwe frse on request Reference any commercial | Ale . eee ag Y 
age Nev w any Buffaio bank Centaur Motor Co 51 | ale - . x ‘ B ' 
nkiip Stree sffalo, N. ¥ | s hris 4 : , 
Prankiip Strect, Buita | Atomisers, McKesson & R ; New York Standard Watch Co., 401 Communipaw Ave., Jersey City, N. J. 
SUPPLEMENTARY SPLRAL SPRINGS SAVE your heer AS a ao 64,087 
nerves, tires, engine and patience K. ow the luxury of ae t enbt : 
i, splementary Spiral | Beer, Anheuser-Busch Brewing Association 
travel. Writ for atalog Supplementar pira BR boot and shoe Herriott Bros. & -. 2 


o t near 0th St. Sabway 
Spring tis) Broadway, N- \ - . 64,087, 64,088 


**HOW TO REMEMBER” 
















































puritie H. F. Miller 64,146 
lautdry, Bluing Paddle Co 64,128} Sent Free to readers of \nis publication 
chool, Masterson, Grieswold & Moore 64,002] c4: 
Roots, shoes, an ype leathe aul hd bd 
PHOTOGRAPHY. = ey ee, rae THE “BEST” LIGHT Sfop Forsetting 
GRAPHERS, we want to get you in the habit Bread, pumpernickel A. Hoffmar fs a portable 100 candle power light costing only two _' 
‘ rican P 'h “wograpber and Camera anc | | er, American Parm Products ( cents per ek. Makes and burns its own gas. Yow ere no intellectually 
Digvest a beat Photographic monthly. | Muralo ¢ Brighter than electricity or acetylene all hea per than your . Easy, inexpen- 
snhsorimtion price is $1.50, 15 cents monthly i and smoked fish, Bergens Varmrogeri j Mirt. No Grease. 5 sive. Increases income; dives ready 
ers. We will send you four numbers asa Molt & ( 64,100 =}. . ay inatant wih s em for faces, names, business 
1 m for 2 cents in stamps or coin. Am-/ Canned fish, Northwestern Fisheries ( Bee amp warranted. Agents Wan Gctalis. studies conversation; i, develops will, p pablis 
ertean Photographie Pub. | il Broadway, New York 64.068. 64.069 THE "8 eaking, personality. Send 
p —— snd preserved fish, Johs THE ; BEST ” LICHT co. D CKSON MEMORY SCHOOL, 700, The Auditorium, cme sae 
Conradsen A/S 64,091 h 8t., C — ee : 
Car whee Sanford-Day Iron Works 4,043 Owners of Original Patents. 
- Cards, playing, Kalam © Playing Card Co. 6 . G 
SEASICKNESS. Cathartic, Esble Drug and Chemical Co $4,137 DRILLIN 
. sup, Alart MeGuire 64,057 
#BASIt KN 28 and Car Neusea prevented, Brust’s peoman York *. _ wy ement Co 64 O45 Machines 
omedy (Elixir propbylacty Guaranteed perfect . er , . 
tan the only preparation that has never failed. | Cbaln, wire, Bridgeport Chain Co 64,129 “ Over 70 sizes and styles, for drilling either deep or 
klet proving these statements sent by Brush | “D4irs, beds, and car seats, Hale & Kilburn shallow wells in any Kind of soil or rock. Moun’ 
Chemical Co. 38 Broadway, N. Y All druggists $1 per | Mauufacturing Co 64,081 on wheels or on silis, With engines or horse powers. 
bottie Chocolates, Ginter Grocery Co 4,064 i - P. J Strong, simple and durable. Any mechanic can 
| Cigars, Koen & Co 64,002, 64,058 Operate them easily. Send for catalog. 
| Cigars gies, and tobaccos, D. A. Wolf.. 64,080 WILLIAMS BROS., Ithaca, N. Y. 
Cocoanut butter or ofl, Lodevs & Nucoline.. 64,067] ° an 
A Home-llade 100=Mille| ete: eins sierennine” ox ors 
= = Cofte Dolan Mercantile Co 64,135 
mg we ra | sate, nts ins] $250 AENSSST £400 ELECTRICITY 
( 55 AUTOMOBILE 
‘ 























lar supporters, Tolman Manufacturing Co. 64,156 
W ireless Telegraph Set ttor nd woolen dress goods, Marshall The Original Auto-Buggy Oldest and best school in the world 
Field & Co 64,143 | p ical, durable. ec ical and teaching ELECTRICITY exclusive- 
Read Sctmn AMERICAN SUPPLEMENT 166 fora | Cyt eo, piece goods, Renfrew Manufacturing ractical, durable, economical an ly Course complete 
, . ton « nit .| absolutely safe. A light, strong. 
thorut description, by A. Frederick Collins, of ‘ * 64,117 | steel-tired Auto-Buggy. Suitable AQS IN ONE YEAR 
the ction of a 100-mile wireless telegraph outfit | Cotten ranks, Collins & Co -+++s++ 64,134) for city or country use Speed Students actually construct Dyna 
N aos tenuate Glaat ; the text Cutlery, certain, Case Brothers Cutlery Co.. 64,180, from 4 to ® miles an hour. Our mos, motors and electrical instra- 
ee eee Gagrams accompany the text./ Dash pot plungers, bearings, and pistons, 197 Model bas an extra powerful nts, Graduates hold good posi- 
Prive cents Dy ma Order from your newsdealer or Morgan Crucible Co ee eeeee 64,040) engine. ratent ball wearthy wheels: me! t. 25 Send 
from Dyes, Rainbow Dye Co cai 64,116) price $275. Also 10 h. #400. Rubber | Tires, #3 extra tions. 25th year opens Sep ical 
; Effervescent headache salt, C. A. Finley & | Write for descriptive tarature. Add for free catalog to Bliss Electr De 
School, 214 G Street, N.W., Washington, D . 





MUNN & ©O., 361 Broadway, New York Co ee Suchian coburn 190 | SUCCESS AUTO-BUGGY MFG. CO., ty ‘St. Louls, Mo. 








Scientific American 91 


\UGUST 3, 1907. 














Engines, gas, air, and oil, International 


ndustries Wanted pxtract of ‘the needles of coniferous trees, paper 
| cama A Dog Day’s Talk 





Flavoring syrup, H. ¢ Metzger . 64,145 
Flavorings for candy pastry, ete., J. L. 
Legein ° orveeeves ; 64,006 
Flour and meal, certain named, Quaker r Mil ee 
Portsmouth, Virginia, |". me sp 
Flour, wheat, Bay State Milling Go. Sane cos 64060 . : f th 
- Flour, wheat, Cherokee Mill and Elevator Co. 64,061 on I u 
No other location offers greater advantages m Flour, wheat, Patton Milling Co.......... 64,004 


industries of almost every kind. Abundant supply Flours and meals, certain, Ame rican Cereal 








of material, labor and low priced fuel available. . 64,128 
Nine competing railway systems, and scores of - BID 60920060640 ondaneedss ns\ehseees —_ 
water routes give finest transportation facilities on | Foods, certain cereal, Everett, Aughenbaugh vite 
th Atlanti oast. ideal climate, good health BH CO, woe venecernnennns 1UGx ’ 4 
the Atisstic coast Id ‘ . | essttentsnsseain. As ie Spalding & Bros., E HAVE a dog day’s talk to make to YOU that means BIG 
Only a few minutes ride from Jamestown Expo- 4,046, 64,081, 64,121 MONEY next winter and all! succeeding winters to ALL good 
sition Grounds. Be sure to visit Portsmouth. | Foundry facings, ete., United giates Daria: 280 . . 
Booklet and full information on request. — 64,076 listeners. Most people look on a heating plant as a necessary 
|} Gin, Baird & Co * ; 64,126 , ; 4 H f 
1. T. VAN PATTEN, Secretary, a eee 1 Wee +s bonne Seas money-eater, and they’ve got plenty of receipted coal bills to prove it, 


Pertsmouth, Virginia. 


Thousands, however, have learned the valued lesson that the 


Hats, felt, Kinsella Hat Oh an coavkes 64,115 
Headers, and binde rs and mowers and parts 

thereof, Acme Harvesting Machine Co... 64,024 
Hosiery, ¢ ( hinmans ST bis whbaie ke hoo wen 4,151 
Ice cream freezers, North Brothers. Manufae- 


crim treeners, North “| I Peck-Williamson Underfeed Furnace 


ae as nets, ant curtains, "Marshall Field. os.sen Saves 1-2 to 2-3 on Coal Bills 


Lamps, oil bur ning, C, T, Ham Manufactur- 











EVERYTHING FOR THE AUTOMOBILE 


PRICES FLYER No. 16 

























w ing Co. od 64,048 to 64,050 
Gust tesesd, Werte tar 6) Lamps, ofl burning, B. &. Diets Go... «64,055 There isn’t any guess work about this, The Underfeed, fed from below with cheat 
Bargains in Auto Supplies Lamps, oil burning, C. T. Mam Manufac tur : : slack, gives you greater warmth and comfort in clean, even heae than is yielded by top- 
Prices Cut in Half beta, Ob no +b ossease-sel tana: <a> ne feed furnaces burning expensive coal. Ask your coal! 
TO @ SUPPLY CO. | teen De” bee Del Se di ace Tilustrat how. se. without lealer th ft 
NEUSTADT AUTO Liniment, Dr. Peter Fahrney & Sons Co., Uustration shows furnace. withou dealer the difference in the price of ordinary slack and 
The Growing House 64,108, 64,105 to 64,107 asin , cut ~, to ow, Sen goat the coal you have heretofore used. Underfeed Furnace 
3932 Olive St.., St. Louis, Mo. | Magazines, ladies’ fashion, Elite : oo Co.. 64,028 vroea up under ire, wanton ourneon top y 
eats ce at | eines Speen aieease. one 9 save that difference and some of them have 
Magnetos, Lavalette & Co.. sense 64,085 ———— saved enough within the past few years t 
SEALED PROPOSALS. Malt extract, New Orleans Bre ~wing Co. «e+e» 64,148 ne ~ . the Und, a} t ae - give es 
QEALED PROPOSALS will be received at the office | Medical and sargical appliances, certain, an nderfee 
© .f the Light-House Engineer. Tompkineville, N. Y., | Pacific Coast Rubber Co.. 64,070 . . 
until 1 o clock P. M., August 22, 1907, and then opened. | Medicinal DO Pas certain, Standard Medi. P The Credit of P. if r 
for furnishing one first-order lantern for Makapus | cine Co. é . 64.154 ‘ aying fo Itself 
Point, Hawaii, Light-Station, in accordance with speci- | Medicine, eertain, Dr. Peter Fa amey & Sons Gases and smoke which are wasted in other furnaces 
fications, copies of which, with biank proposals and Co : 64,108 to 64,110 through the flames, are burned and turned var ‘tone lo aie 
other information, may be had epor spgieation to The | Medicine, certain named, Hausman Drug Co. 64,140 Underfeed, for all the fre is on top. There is no smothering of 
LLight-House Engineer, Tompkirsv! | Medicines, certain, McKesson & Robbins... .. 64,144 ‘ flames—the topfeed way. Coal is easily forced, by means of a 
2 | lever, into the firepot underneath the fire—the rational way. You 


Metals, ete., compound for polis wane! a. 


| 
| Hoffman o wekice se ‘ 

OFFER WANTED | Music boxes, automatic, Regina Co. ot 

for an Automatical Milling Machine for Spiral Drills of | Mil, olive, Barbut & Gar ocaue 

12 millimeters diameter and down. Answer to “ Bohrer- | Overalls, pants, and aaae: Clover Leaf Over 

Fraesmaschine,” Rudolf Mosse, Berlin, §. W. | all Manufacturing Co, .....6...-4+s0000- 

whee | Packing boxes for pistons and piston and 

valve rods, Ideal Automatic Pump Gov- 


= 
- 3 


not only get a// the heat unitsfrom coal, but combustion is slower 
and the Underfeed requires less attention than other furnaces. 


Hundreds of people have testified to the saving worth 
of the Underfeed Furnace. and we have fac-«imiie letters 
of coagees jatiou from everywhere that we want YOU to 

hey will be sent to anyone Interested, with one of 

. . w our Underfeed Booklets, fally describing and iltustrasin 
FACTO RY hte tegen dein ae is most economical of furnaces, Heating plans ann 
aint, gt » 4 eas ¢ ' services of our Engineering Separtment ane also yours 
Paint, paste A. Burdsal Co esses o Wo. \ —ALL FREE. Write to-day, giving name of local ler 
Paints and varnishes, oil, Flexible Compound eels S| < with whom you prefer to deal. 
Co. ed ” 








4 





We estimate on anything you want made to order. 
STAMPINGS, MODELS, EXPERT WORK 








We publish “The Silent Partner,” a brainy little safety, Eclipse Safety Paper Co,.... 64,112 : , 351 W.. Fifth Street 
magazine, full of good thoughts. Sample free. Write us. fresh, Chandler Nursery Co 64,084 wa eat | The Peck-Williamson Co., CINOINNATI, 0, 
THE &G LOBE MACHINE AND &sT AMPING cy, | Pigment, white, Picher Lead Co...... -. 64,042 gf 

S aides te. Chevelaal | peot eas GC. eee ) 64,101 Dealers—Write for Our Liberal New Offer 
____ | Powder, tooth, Cheney Chemical Co ‘ 4,102 
Powder, tooth, B. 8S. Batlingen 64,138 











Corliss Engines, Brewers Preparation for the treetment of diseases of 
MAC ——- Mac biners. VILTER the stomach and bowels Dr Peter od 
= Mee CO. 899 ¢ linto: | Milws aukee, Wis. Fahrney & Sons Co ; . 64,104 For prices will surprise 


na — | Preserved 


—— aE eS neat: Sivas: SES, GE CRBS, Ty 086 WRITE T0- “PAY you. State size wanted, 
MODELS & , EXPERIMENTAL WORK. Red pogo é Tt oa ‘Wai Sev New York Safety Meyde. Tires — Airless, 
Inventions developed. Special Machinery. adiator seat valves ermograde Valve Co 64,044 Neve ft can puncture. Used by Police and 











E. V. BAILLARD. 24 Frankfort Street. New York. cones ae ee on ae ee bret | —, Price £520 29 50 cach. Money back on all goods if dissatisfied on receipt of goods, 
Remedy, tonic, Warner's Safe Cure ce . es KASNE ire Dealer rin United States, 152 Church Street, New York City 





RUBBER *2 : 6i'119, 64,120] - nt. : oo 
Fine Jobbing Work Rubber collars and cuffs, Arlington Co . 64,047 








PARKER, STEARNS & CC., 228-220 South Street, New York eee goods, cortaie, F. W. Whitcher Siig 64,079 
| Bros. & Co 64,150 
Machinery Wiping "Towels | sno mish. &." véaientiai 64,005 | | 
Shoes, leathe Clarke Bros i 4,062 | 
orbent and strong. Best grade mad $4.00 per 27088. | Shoes loath j I Smith & Sons ¢ 





unt to dealers buying in great gross lo = 
64,074 


cloth ‘and mill ends for wiping purposes. Large stock. | .) m.~Jeather..and.. canvas, Chit Ese vat =~ 
GEORGE B. BROOKS a wood & Co 64,085 
297-305 Canal “t., Providence, R.1., U.S. A.| Silver table, hollow, and flat ware Alvis 
- Manufacturing Co 4,006 to 64,008 . ® 


s; also cheese * 
m0 


r on, a” . y Ou ’ Skirts and waists, ladies’, I Ecker 64,111 
HOW TO MAKE AN ELECTRICAL Soay toilet and laundry, Hewitt Bros. Soap 
Furnace for Amateur s U)se The utilization of 110 voit | ‘ 64,089 
electric circuits for small furnace work. By N. Monroe | ,, capstone tubs, tanks, sinks, et« American : 


Hopkins. This valuable articie is accompanied by de- 























tailed working drawings on a large scale, and the fur- | Sea pstone ‘ O. os : : 64,025 
nace can be mide by any amateur who is versed in the Tablets, writing and spelling, American News ’ : 
use of tools. This article is contained in SCLENTIFI Pen Co. ate 64,124 
AMERICAN SUPPLEMENT, No. 1182. Price 10 cents, | Threshing and grain separating machinery 
For sale by Munxy & Co., %1 Broadway, New York City, Avery Manufacturing Co 64,026 
or by any bookseller or newsdealer Tonic, ague, W. M. Akin & Son A 64,122 
- - Ty pe writing machines, Monarch Typewriter 
j . : . (4,039 
> iw ota hee “and watch dials, ‘International 
Watch Co 64,141 
S Whips, United States Whip Co.. 4.077 
N Whisky, Eagle Distillery . . 64,136 
ke] | Whisky, R. Monarch seiko 64,147 
iN} Whisky, Scotch, Baird & Co.. ° 4,127 
> % Rye be MOSES Wine, port, Offley, Forrester & Co.........., 64,149 
SOOONON s wee 
LABELS. 
INVENTIONS PERFE “A Good Thing Look Into It,” for paints, — 
UNION MODEL W | Patterson Sargent Co eee -- 13,693 
193 So.CLARK Sr CHIC | ‘““Bugles,’’ for cranberries, Manomet Cran 
berry Co ° = 13,681 
MODELS & EXPERI 1EN TAL MACHINERY. “Early Bla ucks,"" for cranberries, Manomet aid 
ears. Dies, Novelties manufac- Cranberry Co, ......... . 13,683 
tured. Accurate Work a Specialty M. P. Schell, | ‘‘Early Reds,"’ for cranberries, Manomet 
178 U we... Street. San Francisco. Cranberry CO: wes nese ; odus 13,684 
———_—_———— “Gece m’s Square Deal,"’ for red salmon, 
GYMNASTIC AND ATHLETIC GOODS |." 00s sinsicsas 0°" ai 
For Home, Gymnasium and Play Grounds. end tor | man ... .++ 13,602 t i “ti wit 
catalogue and estimate. aco g> anufac-| ‘‘flirsutol,’’ for a he tonic, H. 8. Che ns 
turer, 6-71 Milwaukee Ave., Chicago. Established 1800.| — jeal Go... ns. eeeeess 18,600 ONE OF THE METROPOLITAN PRIZES 
ns } ‘“‘Hop Brand,”’ for beer, Klausmann Brewery 
T PR oat SERVICE B ch of the St, Louis Brewing Asso 
INVENTIONS Doar reo CHARD A elation h 64 ne _ 2% 3,686 b | s 2 
BPERFECTED. Somers cous nat ovrano st cvicaco “owen,” for cranberries, Mtavome’ Oran: Pianos, Automobiles, Gasoline Launches, 
verry ‘ . ‘ ogee eck . 13,685 A rs 
“Late Blacks,’ for cranberries, Manomet Bo. C 1 > J , F 
9 SR Mbemreecetieenend >” ats, Canoes, Typewriters, Jewelry, Furni- 
“Late Reds for cranberries, Manomet Cran t d h | ble ill b 
berry Co as - 13,680 ure, and many other valuable prizes will be given 
Learned by any Man or Boy at home. Sms ull i gost. Send Mira % I fumery ~ Muck ; 13 6S9 | 
» lars anc “Schmk trot s Coug rops rr cot hi h i M 
to-day 2-cont stamp for particulars An vrOOE og, um, | “SMG Toth Cue roe etiing ee 13,008|" Within the next few months to the Metropolitan 
f t J 











} Chemical Analyses soy ta “eae ecaciag' ..--, es] Subscription Agents. 




















Industrial products examined and working dressing for harness, leather, and car ~ THE METROPOLITAN MAGAZINE IS LAUNCHING ONE OP THE SREATEST Sus. 
inet eet prosesssaimproved, coum: | can. Ti*#e tops, Riverside  ( whe mical Co. ii ss 13,691 SCRIPTION CAMPAIGNS EVER INAUGURATED BY ANY PUBLICATION ON THE A/IBRICAN 
sel and expert evidence. Assay of ores, alloys, water wee Seas pages t or a medic cine, set CONTINENT. 
and fuels, ete., etc. Inventors assisted; instruction, . es ty, . EVERY SOLICITOR FOR THE METROPOLITAN: NAGAZINB WILL WIN A PRIZE. The 
Established 1882. Monadnock Laboratory, Chicago. rane value of prizes to be obtained will be in proportion to the number of subscriptions taken. 
— 3 PRINTS. WE DEAL LIBERALLY WITH OUR AGENTS. 
60 YEARS’ 5 Gonkd Taked, Rete tan 6" dee ‘patate a HI BBE ARE ENOU GH PRIZES TO GO ALL AROUND AND EVERY COMPETITOR WILL BP 
664 jood §=Thing. Loo nto x ‘or paints, 
nat attest ‘ple tate Geers i a a EVERY SUBSCRIPTION MEANS A PRIZE AND A CASH COMMISSION 
‘i Fashioned Girl and Cupid’s Seeret Backs, YOU ARE NOT JAMITED IN YOUR CHANCES FOR WINNING PRIZES BY SOMEBODY ELSE 
Caratees Playing Cards,” foe playine GETTING MORE SUBSCRIPTIONS THAN YOU DO, 
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Rubber Pump Valves 


For Gold and Hot Water, Oils, Acids, 
High Pressure Mine Service and for 
every pumping requirement. * * # 
Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
‘Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECIALTIES for any mechanical 
and commercial device. B 8 BH SH SH SS 
NEW YORK BELTING & 
PACKING COMPANY, Ltd. 
mt & 93 Chambers Street, New York 
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Bausch & Lomb-Zeiss 


Stereo Binoculars 
fitted with focussang attachment are the most pertect Field Glasses 
ever produced All good dealers sell them. A very interesting 
booklet sent upon request 
Bausch & Lomb Opes Company, Rochester, N. Y 


New York Boston ashingtion Chicago San Francieco 







Pleasures 
of Motoring 


A smooth running engine is more satisfac- 
tion than smooth roads. Mobiletl—the 
perfect antomobile Inbricant—is the only 
oil that makes smooth, casy running abso- 
jutely certain, There isa grade of 


} MOBILOIL 


pestaliy pee red for every 
po a ay ne? Sbiloll took ick 
lists every make of auto- 
mobite and tells what grade 
of Mobdiloil to use. It's free, 

Mobiloil sold by dealers 
everywhere--in barrels and 
cans of varying capacities, 


Manufactured by 
VACUUM OIL Co, 
Rochester, N. ¥. 
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OLDS 


ENGINES 
“Best by Every Test” 


Our new Hopper mary 








Engine on Skids 3, 4' 
6 and 8 hi, p. are handi. 
eston the market. Ready 





to rumnothing to eat 


ap, Can be moved dnywhere. One paii of water enough for 
thours. Send for our catalogue 3 to 50 bh p. engines. U.S, 
Gow't Revert says ide Engines are ** Best by every test.” 


OLDS GAS POWER ee. 958 Seager St., Lansing, Mich. 
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‘| The Car You Don’t Think About 


@ Perfect health makes you unconscious of your body— 
calls it to mind. 


a pain 
@ To be perfectly dressed relieves you of all thought 
about your clothes—a fault requires your attention. 

@ People don’t think about the car when they are tour- 


ing Peerless—their minds are free to all the pleasures 


by 


in 
the 


a 
Way. 


Send for our new illustrated book 
scribes the Peerless Models. 


“Pp.” It fully de- 
Sent free on request. 


The Peerless Motor Car Co., 2447 Oakdale Street, Cleveland, 0. 
aul 
































All sizes. adapted to electric, Welsbach 
or Acetylene light for amateur or profes- 
eens a New Direct Vision Spec- 


Expansion Bolts 


For Wood 
Screws 
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ee Ok nk RE BPS 
<TAR EXPANSION 





CATALOG AND SAMPLES ON REQUEST 


Star Expansion Bolt Co., Trask Ave. & 2d St., Bayonne, N. J, 





fore) Sommer VS'/.N, 1 PA), fe 
AMERICAN PROCESS NO ROYAL Tie 
SAMPLE INFORMATION APP 


Established 
1820. 
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NICKEL 


Electro-Plating 
Apparatus aad Material, 
TEE 
Hanson & VanWinkle 
Co., 
Newark. N. J. 


%& HS. Canal St. 
bicago. 








PHOTO-ENLARGING OUTFITS 2: st euss(Mte does ca ie 


The Opaque Projector for showing cuts and opaque objec ts ‘ <4 = os reen. Wireless Tele graph 
* Photescript”’ the new method or titling negatives. Send for Lists. 
IS Chestaut 6, Philadelphia, Pa. 
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Laboratories. 
Vuttite for School and expe pmgntal work 
WILLIAMS, BROW & EARLE, 


Street. Dept. 








Convert 
Your 


Bicycle “:° Motorcycle 


at small cost by attaching 





TAPES AND RULES the ogit-starti ng Erie 
ARE THE REST. 2H.P. Power Outfit. 

" “ ‘ Send t This ineludes all parts. 
For sale ¢ Ban” de, 7. _ Send for Anyone can easily make a 
Catalog owerfal motorcycle, 
LUFKIN RULE oe Speed 2.30 miles an hour 
Saginaw, mich.. q 2-3 H. Moterc veles. 


TEKIN 

















HOTORCYVCLE EQUIPMENT (0., 5 tebe, Hammond«pert, N.Y. 











The Importance of Accurate 
Watch Adjustment 


The importance of accurate adjustment cannot be too strongly 
emphasized. A watch may be made of the finest materials by the 
most skilled workman, and yet without accurate adjustment be 
worthless as a time keeper. * 

In quality of materials, scientific workmanship and accurate 
adjustment the HOWARD Watch is not even approached by 
ordinary makes, because perfect accuracy, rather than cost, is the 
chief consideration. The 


OWARD 


WATCH 


is finally adjusted in tts own case at the factory 
by men who have spent their lives iv studying 
watch adjustment, and who put their whole 
thought and skill into the absolute perfection 
of each and every HOWARD Watch. 
As a measure of protection to such a splendid 
piece of mechanism, ev ery HOW ARD Watch is 
enclosed in a velvet-lined mahogany cabinet, 
and accompanied by Certificates of Guarantee 
giving movement and case numbers and the fixed 
price at which the watch is sold everywhere. 


Howard Watches are made in men’s sizes only. 
Prices range from $35 to $150, the difference a not 
in grade of materials or workmanship, but in quality 
of case, number of jewels, and adjustments. 


“Watch Wisdom” FREE 
We weat “an A te ,beve oe FREE copy of 
“Watch "—/* wh ia 


Gesu wind tere, ee vritgen by 

















gE. HOWARD WATCH COMPANY, 
South Street., Waltham, Mass., U.S. ‘ 

























Capitol 
PRoiler | 


For the 
home, A 
woman can 
manage it. | 


Simplicity of construction is a cardinal feature | 
of Capitol Boilers. When you think of steam | 
heat for your home, do you at once imagine a 
complicated mechanism of steam valves, blow- 
off cocks, gauges, etc., that requires the 
knowledge of an engineer or trained janitor 
to handle? If so, cail to mind another picture 
—a plain, simple boiler, wholly devoid of com- 
plicated parts, anc d self-regulating, That’s the 

‘CAPITOL The maid or your wife can 
easily attend to it 
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\s 
warm your entire house with a generous, ev: 
warmth every room and corner, no matte 
which way the windis blowing. Itisa healthy 
humid heat, not parched, devitalized hot air, 
as with a furnace. 


| Send for our free book, “ Moder’ Werming Methods” 


_ United States Heater Company. 


Dept. L, Detroit, Mich. 














I6 Ft. Steel 


18-21-25 foot launches at proportion- 
ate prices. All launches fitted with 
two cycle reversing engines with speed 


controlling lever; simple si engine made; 
starts without en 


fas Ww 4 


MICHIGAN STEEL BOAT CO. 
1382 Jefferson Ave. 
Detroit, Michigan 





OWN A FACTORY 


and make $10.00 a day making Concrete Build- 
ing Blocks. Experience un- 
necessary. Big demand for 
blocks everywhere 
and immense profits. 


BS Ragtes 








for and 
only up. 
Guaranteed and sent on trial, Sand, water and 
cement only materials required. If you intend to 
build it will pay you to buy a Pettyjohn Machine 
and make your own blocks. Beautifal booklet on 
this great industry—FREE. 

THE PETTY JOHN CO,, 615 N. Sixth St., Terre Haute, Ind, 





























